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Now you can make perfect welds 

in coated, greasy, carbonized, oxidized or 

highly conductive metals! 

Surface-contaminated metals do not have to be cleaned 
before welding! Raytheon’s Heat Program Timer gives you 
strong, consistent, high-quality welds regardless of the sur- 
face condition of the metals to be joined. Highly conduc- 
tive metals can also be perfectly welded with ease. 

A typical application is the carbonized tube anode shown 
above. The left-hand photo illustrates how conventional 
welding causes splashes and a weak joint. The strong, clean 
weld (right) is produced with the Heat Program Timer. 
Because perfect welds such as this can be made without 
pre-cleaning of parts, savings in time and money result. 

Greater freedom of design, material selection, coating and 
structure, and high-speed, low-cost production welding are 
assured with this unit. 

Raytheon manufactures a complete line of precision weld- 
ing systems. To learn how this equipment can solve your 
small parts metal-joining problems, or to have your sam- 
ples processed in Raytheon’s Welding Application Labora- 
tory, please write Dept. 6120H. 

Excellence in 
Electronics 

WELDING 4 3 
CURRENT | UP SLOPE WELO PERIOD DOWN SLOPE 
MAGNITUDE) (CONDITIONING (ANNEALING 

OR PERIOD) PERIOD) 
“HEAT” 

WELD HEAT | 

LOW Ow 
HEAT Heat TIME 

START FINISH 

PROGRAMMED WELDING CYCLE 

1. Heat build-up “‘conditions’’ the metal surfaces by 

burning through the coating—eliminates splatter. 

2. Precisely controlled constant heat welds the metals. 

3. Decreasing heat anneals the weld—reduces brittle- 

ness. Each period is independently adjustable from 2 to 

10 cycles. Weld heat can be varied from 20%-100% of 

maximum; low heat, 0-80% of weld heat. 

Heat Program 
Timer 

RAYTHEON MANUFACTURING COMPANY 

A-2200 Commercial Equipment Division, Waltham 54, Massachusetts 
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Sylvania “Silver Screen 85” TV picture tubes get 

A new Stokes In-Line Aluminizing System is 
making news in TV tube production by putting 
an aluminized reflector on Sylvania Electric 
Products’ popular “Silver Screen 85’ picture 
tube. This automatic equipment—now in opera- 
tion at Sylvania’s Seneca Falls, New York, 
plant—assures maximum control in the appli- 
cation of aluminum film to TV picture tubes. 

The new system provides a bright and uniform 
film . .. operates at greater speeds than previous 
aluminizing equipment... provides the needed 
vacuum in the shortest possible time... requires 
a minimum of maintenance. 

Here are other ways it can boost production and 
lower costs: 

¢ versatile... adaptable to any size black and 
white tube, including the new 110° design... 
can meet changes in production rates. 

Brighter Film . . . with Stokes In-Line Aluminizing System 

e fully automatic .. . operator simply loads— 
and then unloads completely aluminized 
tube. 

saves time. . . makes possible the processing 
of maximum number of tubes in minimum 
amount of time. 

compact . .-. single or twin tube units can 
be mounted singly, in banks, or adapted to 
in-line system—circular or straight line. 

A Stokes engineer will be glad to talk about 
how this new system can be integrated into your 
production line... and about your specific tube 
production needs. He can help you apply 
Stokes 30 years of experience in high vacuum 
engineering and automatic production tech- 
nology. For a consultation, or for informative 
literature, write to Stokes today. 

High Vacuum Equipment Division 

F. J. STOKES CORPORATION 

5500 Tabor Road, Philadelphia 20, Pa. 
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_ FINANCIAL ROUNDUP 

Faster Depreciation 
Plans to kill certificates of neces- 

sity focuses attention on declining- 

balance and sum-of-digits methods 

Action by Congress to close the door on fast write- 
off of plant and equipment through certificates of 
necessity focuses attention on two other fast depre- 
ciation schemes: the declining-balance method and 
the sum-of-the-digits system. 
The congressional plan will kill the certificate-of- 

necessity program by the end of 1959. Meanwhile, 
fast tax write-offs will be sharply curtailed. 

Since 1950 certificates of necessity have been 
granted on $23 billion of new plant and equipment, 
with electronics firms receiving a substantial share. 
These fast write-off certificates allow full depreciation 
of facilities in five instead of the 10-20 years nor- 
mally required. 
The declining-balance and sum-of-the-digits meth- 

ods of computing depreciation allow a firm to write- 
off two-thirds to three-fourths of new plant and 
equipment cost in the first half of its life. 

Although approved for income-tax use since 1954 
many electronics firms have neglected to take advan- 
tage of either method. Up to now even faster tax 
write-offs were available through certificate-of-neces- 
sity approval by the Office of Defense Mobilization. 

Electronics and other growth industries have the 
most to gain from using accelerated methods of com- 
puting depreciation, says the public accounting firm 
of Peat, Marwick & Mitchell. 

Growth industries put more money into new 
plant and equipment than other industries, explains 

a spokesman. Another advantage: growth industries 
feel the pinch of tight money more than others. 
Prime advantage of accelerated depreciation is that 
it “lends” a firm extra cash for a number of years at 
no charge. 

The cash saving obtained by higher depreciation, 
lower earnings and lower income taxes in the early 
years is compensated for by lower depreciation 
charges, higher earnings and higher income taxes in 
the later years. 
Many economists feel creeping inflation will be 

with us for some time. If so, users of accelerated 
depreciation would pay lower taxes in early years 
when money is dearer and higher taxes in later years 
when money is cheaper. 

Figure declining-balance depreciation by using 
twice the percentage that would have been charged 
under straight-line. On a 10-year life, 20 percent 
would be applied each year against the undepreciated 
balance. By switching over to straight-line in later 
years depreciation can be fully charged off. 

Sum-of-the-digits works this way: for a 10-year life 
sum of digits is 10+9+8+7+6+5+4+3+2+1 or 

55. First year’s depreciation is 10/55 of total value 

and the last year’s is 1/55. 

Surveys indicate that as many as two-thirds of all 
large manufacturing firms have already taken advan- 
tage of either one of the two methods. 
IBM switched to sum-of-digits method of comput- 

ing depreciation on rental machines in 1956. Switch 
reduced reported net income by $4.2 million last 
year and by $1.2 million for first half of 1957. 

A few of the other firms active in the electronics 
industry which have switched to either one of the 
two accelerated depreciation methods are: Avco 
Mfg., Allis Chalmers, Burroughs, Cutler-Hammer 
and General Tire and Rubber. 

SHARES and PRICES 
Rapip SALEs growth is predicted for 
magnetic heads by Herman Fial- 
kov, president of General Transis- 
tor Corp. whose General Transistor 
Western subsidiary makes magnetic 

ing and recording data on magnetic 
drums and tapes. 

The potential for magnetic com- 
puter components is as great as 

that of transistors, he says. 

ness. Manufacturers expect saies of 
$200 million this year. 
e Trend among computer manufac- 
turers to buy magnetic components 

instead of manufacturing their own 
heads. They are used for reproduc- © Booming data-processing busi- units. 

Typical Earned per Com. Share 1957 
Magnetic Head Recent Dividend Percent A” Price 

Manufacturers Price Rate! Yield 1957 1956 Traded Range 

CN, ROO. ea cee aes 23 1.00 4.3 1.48 (6 mos) 2.06 NYSE 18-252 
General Transistor........... 29% 0.43 (6 mos) 0.64 ASE 8%-29% 
Litton Industries.............. 49% cer ere 1.47 (yr)? 0.972 NYSE 29'r-56% 

McGraw-Edison............. 44% 1.40 3.2 0.89 (3 mos) 6.11 NYSE 32-47 

1 indicated 2 fiscal 
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Station Income Grows 
Average U. S. television station will 

earn a profit of $170,000 this year 

Last year, an average U.S. television station earned a 
profit of $146,400 before taxes. Total broadcast rev- 
enue was $920,700. Operating expense’s amounted to 

$774,300. 
This data on typical tv station operations was 

obtained from a National Association of Television 

Broadcasters survey of 391 television stations.” 
Profit margins are widening. The pretax profit 

margin is expected to increase from 15.9 percent in 
1956 to 17.7 percent in 1957. In 1955 the profit 
margin was 7.2 percent. 

Total revenue for 1957 for the average station is 
estimated at $960,000. Expenses will be $790,000, 

and profits $170,000. 

National and regional advertisers contributed 47 
cents of the video station sales dollar last year. Thirty 
cents came from local advertisers and 23 cents from 
network sponsors. 

Programming took 37 cents of the expense dollar, 
while 33 cents went for general and administrative 
costs, 18 cents for technical costs and 12 cents for 

selling. 
Revenues, expenses and profit margins varied with 

market size. The typical station in markets of more 
than one million population had revenue of over $3 
million. The typical station in markets of less than 
25,000 population grossed $331,000. 

The proportion of sales derived from national and 
regional advertisers did not vary substantially by 
market size. The proportion of total revenue secured 
from networks was greater in larger markets. The 
proportion from local advertisers was greater in 
smaller markets. 

MERGERS, ACQUISITIONS and FINANCE 
e Sanders Associates, Nashua, 

N. H., sells 100,000 shares of Class 

A nonvoting stock at $15 a share 
through Kidder, Peabody & Co. 
An additional 10,000 shares were 
sold to employees at $13.80. 

control equipment and electronic 
components. Precision’s main prod- 
uct was a tachometer generator. 

eHaydu Electronic Products’ 
first public offering of 100,000 

183 cents to 20 cents per share. 

e L. H. Carr & Associates, Wash- 
ington, D. C., acquires controlling 
interest in Scatter Communica- 

tions, Bethesda, Md. Lester H. 

Sanders is primarily in military 
work with 82 percent of its busi- 
ness coming from R&D and 18 
percent from manufacturing activi- 
ties. Major R&D fields include 
guided missiles, antisubmarine 
equipment, Panar (a special type of 
radar), pulse-doppler radar, counter- 
measures equipment and autopilots. 
It manufactures rate gyroscopes, 
hydraulic servo valves, microwave 
systems, sonobuoys, flexible printed 
cabling, instruments and compo- 
nents. Proceeds will be used to 
reduce outstanding bank loans, 

provide additional working capital 
and increase its industrial printed- 
cable business. 

e Servomechanisms, New York, 

purchases physical assets of Preci- 
sion Components of New Cassel, 
N. Y. Servomechanisms produce 

10 

shares of common stock, priced at 
$3 per, nears completion. Haydu, 
located in Plainfield, N. J., manu- 

factures component parts, instru- 

ments and industrial gas burners. 
Proceeds will be used to expand 
facilities for manufacture and over- 
haul of airborne and electronic in- 
struments. Berry & Co. of Plain- 
field, N. J., is the underwriter. 

e Amphenol Electronics, Chi- 
cago, acquires Danbury-Knudsen, 
Inc., of Danbury, Conn. Acquired 
firm will be operated as an Amphe- 
nol division. Amphenol plans sale 
of 200,000 shares of common stock 

to finance new plant construction. 
Hornblower & Weeks will be the 
underwriter. 

e Controls Company of America, 
Schiller Park, Illinois, increases 

regular quarterly dividend from 

September 

Carr, owner of the acquiring firm, 
also owns half interests in Develop- 
mental Engineering of Leesburg, 
Va., and Continental Electronics 
of Dallas, Tex. The scatter firm 
will operate independently but will 
get technical assistance and support 
from the other Carr firms. 

© Cook Electric, Chicago, places 
$2 million of sinking fund notes 
with Mutual Life Insurance, Spring- 
field, Mass., through Blunt, Ellis 
& Simons, Chicago. The money 
will be used to pay off existing 
bank loans. 

e Page Communications Engi- 
neers sells all interests in subsidiary 
Rixon Electronics, Silver Spring, 
Md., to James L. Hollis. Purchaser 
is former executive vice-president 
of Rixon. He is now president as 
well as sole stockholder. 
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TUNG-SOL GERMANIUM 

PNP TRANSISTORS 

NOW IN JETEC 30 
PACKAGE 

The proposed JETEC 30 package brings the 
convenience and economy of standardization to 
the users of germanium PNP transistors. All the 

desirable electrical characteristics, without the 
confusion over mechanical and electrical 

interchangeability, can now be obtained in one 
standard package. 

The new JETEC 30 package features a highly 
teliable welded hermetic seal, an extremely durable 

metal housing and a lead-basing design which 
facilitates use with printed circuitry. 

For additional information about this complete 
line of Germanium PNP Transistors 

please contact Semiconductor Division, 

Tung-Sol Electric Inc., Newark 4, N. J. 

ELECTRON TUBES *« SEMICONDUCTOR PRODUCTS 

x 

SALES OFFICES: 

ATLANTA, GA.; COLUMBUS, OHIO; : STANDARD EIA (RETMA) —— POWER TRANSECT _ 

CULVER CITY, CALIF.; DALLAS, TEXAS; Power RATINGS (25°C) TYPICAL SWITCHING APPLICATION (25°C) 

7 : : Switch Switching Load Switehi DENVER, COLO.; DETROIT, MICH.; IRVINGTON, N. J.; w Ve | Pe Ece Poser | Current Power Gara 

MELROSE PARK, ILL.; NEWARK, N.J.; SEATTLE, WASH 2N378 — adv 15 W =i 26 W 2 amps 28 db 

2N379 —80v 15 W —28v 52 W 2 amps 23 db 
2N380 —60v 15 W —28v 54W 2 amps 29 db 

Also Available’ New! 2N459 rated for 100 voit peak operation; 2N242, AUDIO POWER AMPLIFIER 
and 2N307, GENERAL PURPOSE. 

ELECTRONICS business edition — September 10, 1957 Circle 6 Readers Service Card 11 



aes 2 se 

DEMINERALIZED WATER AT CAPACITY 
OF 2000G.P.H. is produced by this Barn- 
stead Model TM-6, Two-bed Deminerali- 
zer. A complete package-type unit such 
as this includes heavy steel columns 
lined with thick sheet rubber, handy 
multi-port valves, acid and alkali resist- 
ant th oughout. 

EASY TO REGENERATE 4-BED CABINET 
TYPE Barnstead model FR-2 produces | 
extremely pure demineralized water at flow 
rates of from 30 to 100 gallons per hour. 
Stainless steel cabinet. Standard equipment 
includes filter, purity meter, flow rate in- 
dicator, pressure gage, valves, regenerant 
tanks. 

1,000,000 OHMS RE- 
SISTANCE deminer- 
alized water is pro- 
duced by this mixed 
bed demineralizer. 
Transparent lucite col- 
umn. Stainless Steel 
cabinet with polyvinyl 
chloride piping and 
valves. Other mixed 
bed models produce 
up to 2,500 gallons per 
hour. 

BOSTON NEW YORK CLEVELAND 
JAmaica ——— ACademy 
4-3100 1557 6-66 22 

CHICAGO ll LOS ANGELES 
Financial LOcust RYan 
6-0588 8-1796 1-9373 
a CITY SAN FRANCISCO eo a 

— jar 5863 

O Catalog ‘‘G’’-Barnstead Water Stills 

OG Catalog 127-Barnstead Demineralizers 

© Bulletin 141-MF Submicron Filter 

Barnstead 
- STALL & DEMINERALIZER co. 

terstiner 

4 Lanesville Terrace, Boston 31, Mass. 
Circle 7 Reader Service Card 
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WASHINGTON OUTLOOK 
Nem H. McExroy, the new Secretary of Defense, takes over the 
Pentagon from the retiring Charles E. Wilson in the midst of a major 
reshaping of defense production programs. The major cutback deci- 
sions to sweat out about $2.2 billion from fiscal-year 1958 spending have 
already been made. But McElroy will be taking over responsibility for 
what in effect is a second round of economy measures—to be reflected 
in new contract awards and expenditures for fiscal-year 1959. This will 
consist of new decisions to cancel overlapping development projects, 
stretch out some more weapons production and postpone volume out- 
put of some items still in development—all aimed to hold next year’s 
defense appropriation request close to the $38.5-billion sum in the 
administration’s last budget. 

Presistent rumors are heard in Washington about Deputy Defense 
Secretary Quarles’ resignation. Quarles, onetime Western Electric vice 
president, according to authoritative sources, had been Wilson’s own 
choice as a successor. Now, it’s reported that Quarles is miffed at being 
passed over by the White House, wants to quit government. President 
Eisenhower, however, has asked him to stay on. 

The military economy drive has forced the Pentagon to make a 
quicker decision to settle once and for all duplicating Army-Air Force 
efforts to produce an IRBM. Both the Army’s Jupiter and the Air 
Force’s Thor are deep into production of prototypes. 

Months back, the Thor team seemed a cinch for production con- 
tracts. But recent successes in Jupiter tests have upset the earlier 
expectations. A major decision to be made shortly: whether the prime 
contract for the IRBM guidance system will go to Thor’s General Motors 
AC Sparkplug div. or Jupiter's Ford Instrument div. of Sperry Rand. 

@ Deep congressional cuts into this year’s foreign military aid pro- 
gram will fall hardest on the $900-million plan to supply USS. 
allies with newest weapons and equipment. Electronic equipment 
plays a major role in the plan. Original schedules called for ship- 
ment of 400 latest planes—mostly F-100 supersonic fighters and 
antisubmarine aircraft, guided missiles such as Corporal, and 
destroyers, tanks and mine-sweepers all equipped with the latest 
electronic gear. Now, many orders will be postponed or shelved. 

But the appropriation cut will not touch another part of the 
foreign military aid program in which electronics is a major ele- 
ment. This is the Nato infrastructure program of building bases, 
communications systems, radar nets, transportation systems and 

the like, to be at the disposal of all Nato forces and to be paid 

through contributions from all member nations. The total pro- 
gram will cost about $2 billion by 1960, of which the USS. will 
bear half the cost. Of this sum, Congress has already authorized 
$780 million, about $500 million of this has been committed to 

date. The new appropriation adds $109.4 million to the fund. 

@ Electronics manufacturers are slated to get at least $26 million 
worth of orders for marine equipment over the next several years 
out of a big federal-subsidized merchant ship replacement pro- 
gram. Right now, shipyards have orders for 119 new ships. And, 
over 250 more are due to build within the next 20 years. 

The average merchant vessel is outfitted with about $70,000 
worth of electronic gear—radio transmitters and receivers, radar, 

gyro compasses, navigational equipment and safety devices. 
Right now, 43 ships are building; 32 more are due to be ordered 

this year, and about 50 next year. 
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KE TO THe Alle se 
SPEED NEW-RADIO PRODUCTION! 
hoe 7 POWER TRANSISTORS FLY FAST 

TWA AIR FREIGHT. KEEP NEW RADIO 
PRODUCTION IN TUNE WITH GROWING 
DEMAND. REGULAR SHIPMENT FROM THE 255552 
MOTOROLA, INC., PHOENIX FACTORY TOTS 

— | CHICAGO AND QUINCY ASSEMBLY PLANTS 
a ASSURES ON-TIME, DOOR-TO-DOOR 

| DELIVERY. AND SATISFIED CUSTOMERS ! 

ALL ARE REPLACED BY 

THIS SINGLE TINY 
MOTOROLA TRANSISTOR ! 

GHIP AT LOW, GPECIFIC, COMMODITY RATES... 
SHIP TWA AIR FREIGHT! 

ONE AIRLINE SERVICE / WAREHOUSING HEADACHES ? 

TWA /8 THE ONLY AIRLINE OFFER- © REGULAR TWA AIR FREIGHT 
ING SINGLE-CARRIER AIR FREIGHT SHIPMENT CAN REDUCE OR 
SERVICE BETWEEN 65 KEY U8. ELIMINATE CO8TLY STORAGE... 

AND 2/ MAJOR MARKETS /N GIVES GREATER CONTROL OVER 

EUROPE, AFRICA AND ASIA! LOWERED INVENTORIES...LOWERS 
WAREHOUSE INSURANCE PREMIUM ! 

| Air freight and -iN THE —" a
, Air Express TWA 

TRANS WORLD AIRLINES j 
Ey 

> << U. S.A.» EUROPE - AFRICA: ASIA 
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SPECIAI 

REQUIREMENTS 

SOLID ALUMINUM HUBs: |4”", 
YY", 3%", Ye", 1", 2” machined 
to your required tolerance... in- 
termediate sizes on special order. 
ALUMINUM FLANGES: Off the 
shelf; dia. 6”, 8”, 1014”, 1214”, 
14”—.050 and .100 stock . .. other 
sizes and designs to your specifica- 
tions. PRECISION REELS: Assem- 
bled for your needs from Standard 
Record components; or designed, 
developed and manufactured .. . 
any size, any quantity ...to meet 
unusual space, weight, opera- 
tional, or environmental demands. 

eo ®@ 

A RB TANDARD RECORD 
= manufacturing company 

... Since 1939 

70 North San Gabriel Blvd., Pasadena, Calif. 
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EXECUTIVES IN THE NEWS 

Garman: Cinemascope and boats 
Movinc up to be board chairman at General Precision Laboratories 
is Raymond L. Garman, onetime research physicist and consultant. The 
50-year-old scientist set up GPL back in 1945, has been its technical 
director ever since. 

This quiet, serious man worked in fairly academic environs from the 
time he got his doctorate (NYU 32) until the war’s end. Trained as 
both physicist and chemist, he pioneered such fields as the electronic 
measurement of pH. In 1945, General Precision Equipment (GPL’s 
parent) asked him to organize and staff a research arm. Starting with 
20 men from Harvard’s Radio Research Lab, he built up an organiza- 
tion of some 2,000 employees, with two manufacturing facilities. 
GPL started out to do motion-picture research, developed the 

Cinemascope sound system. Defense business has taken precedence, 
however: what started as a 50-50 guns-and-butter product mix has 
become more like 85-15. Garman’s special enthusiasm is a self-contained 
navigation device that makes use of the best features of both doppler 
and inertial systems. 

The Garmans have two children, a girl at Skidmore and a boy in 
high school. Garman, who says he couldn’t carry a tune in a #10 
washtub, likes music—“the familiar classics”—tries to keep the kids 
from playing Presley on the family hi-fi. 
When he can take the time (“I don’t have any spare time,” he 

remarks somewhat wistfully), he goes up to an island in the St. Law- 
rence River. “I break completely,” he says, “no phones, no radio, 
nothing but a boat. I can’t take my worries along, or I might as well 
not go.” He agrees with author Kenneth Grahame that there’s nothing 
half so much worth doing as simply messing about in boats.” 

STRICTLY PERSONAL 
Trafic & Trameletoss ing sets located in automobiles, 

would be highly desirable for pro- 
As the cost of transistors is pro- viding information on traffic condi- 

gressively reduced, they may find tions several miles ahead of the ad- 
extensive use in devices for con- vancing vehicle. 
trolling trafic on main highways. This might be a means of com- 
Such devices, coupled with receiv- munication to prevent congestion, 
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and more importantly, a means for 

preventing accidents. Any method 
that would provide the driver with 
more advance information on road 
conditions is of primary importance 
to future highway safety programs. 

Highway radar screens for scan- 
ning heavy traffic areas might pro- 
vide signals to the driver, perhaps 
by plotting car movement—or lack 
of movement—in the various lanes. 
In this way a driver could select his 
lane well before entering a right- 
turn lane, a left-turn jane or an in- 
terrupted center lane. It would 
give drivers ample time to turn off 
the main express route and switch 
to other open roads. 

Any such system, of course, 
would require the extensive study 
and cooperation of highway engi- 
neers, automotive engineers, elec- 
tronics engineers, and Federal, state 
and municipal agencies before it 
could begin to become a reality. 

Tuomas C, GLEASON 
CHRYSLER Corp. 

Detroit, Micu. 

Forked Adder 

Either your editors or Mr. R. 
Rutz of IBM seems to have tried 
to bvpass a mathematical law. 
Your Technical Digest (Aug. 20, 
p 15) savs of Mr. Rutz’s multi- 
electrode transistor: ‘“‘a single two- 
collector unit in a simple circuit 
performs a complete binary addi- 
tion.” To do a complete binary 
addition, with carry, it seems to me 
you'd need three collectors—and a 
slight delay as well. 

Isn’t Mr. Rutz’s device actually 
a half adder? 

Joun LitTLEJOHN 
PHILADELPHIA, Pa. 

No, it’s a full adder. It has three 
inputs mixed at a common emitter, 
and only two outputs: sum and 
carry. That’s all it needs. 

But we did pull a boner in our 
Aug. 20 Executives in the News 
when we said that Paul Roberts 
was taking over the Don Lee and 
Yankee networks as well as Mutual. 
Only Mutual was sold; RKO Tele- 

radio still owns the two smaller 
nets. 
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$100,000 in the first day! That’s what the 8,200 people of 

Douglas pledged to help new industry settle in Georgia—a 
remarkable feat for so small a town but typical of the vitality 

which marks Georgia’s economic progress! 
Douglas will now finance a new plant up to 100,000 sq. 

ft. This financial aid, however, is only one of Douglas’ prime 

assets. A readily available labor force (59,000 population in 

a 25 mile radius) is willing to work and easily trainable. A 

model Urban Renewal Plan, one of two in the nation backed 

by Federal aid, has been initiated. Eight buildings, 14,000 to 

200,000 sq. ft., and numerous sites are available. Beyond 
this Douglas has the basic advantages of Georgia: excellent 
transportation, low cost power and water, mild climate, a 

central location among major southeastern markets! 

The people of Douglas and Georgia are working hard 

planning how best to put their resources at your service. 

Join their profitable progress by locating in Georgia! Call, 

wire, or mail the coupon for details! All inquiries confidential. 

Where 

Industry 

is Moving Georgia Forward 

. Scott Candler 

MA Secretary of Commerce 

IL 7 Georgia Department 
of Commerce 

TODAY. $100 State Capitol 
PROFIT @ Dept. NDG-97 ° 

e Atlanta 3, Georgia 

TOMORROW Phone: JAckson 3-1706 

o 

es 

& 

Send me the facts about Industrial Georgia, 

especially concerning 

Name Position____. 

Cc 
r 7 

Address 

This message sponsored jointly by: The State of Geor- 
gia, and the Douglas, Ga., Chamber of Commerce. 
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EHF 
MICROWAVE 
GENERATORS 

AND SOURCES 

18,000 to 50,000 mc 

Wil 

PLUG-IN 
TUNING UNITS 

EHF MICROWAVE 

SIGNAL GENERATORS 

aa tongs. Wh phe RAIA 

Now, with the Polarad plug-in interchange- 

able tuning unit feature you can equip your 

laboratory with Extremely High Frequency 

generators and sources covering 18,000 to 

50,000 mc permitting wide flexibility of op- 

eration at minimum cost. Each of the various 

tuning units requires no further adjustment 

after plug-in — all voltages and controls are 

EHF MICROWAVE 

SIGNAL SOURCES 

automatically set for proposed operation. 

These new Polarad self-contained instru- 

ments operate simply with direct reading, 

wavemeter dials. They provide cw or modu- 

lated signals of known frequency for field, 

production line and laboratory testing of 

microwave equipment, components and sys- 

tems. 

Writé to Polarad or your nearest represen- 

tative for complete information. 

EHF Microwave 

Signal GENERATORS 

@ 7 plug-in r-f tuning anits cover the fre- 
quency range from 18,000 to 39,700 mc. 

@ Direct-reading calibrated attenuator out- 
put, accuracy +2 db. 

@ Frequency calibration accomplished by a 
+0.1% direct-reading wavemeter. 

@ Internal 1000 cps square-wave modulation. 
e@ Capable of external modulation, both 

pulse and fm. 
@ Equipped with integral electronically- 

regulated power supplies. 

EHF Microwave 

Signal SOURCES 

© 9 plug-in r-f tuning units cover the fre- 
quency fange from 18,000 to 50,000 mc. 

@ Internal 1000 cps square-wave modulation. 

@ Capable of external modulation, both 
pulse and fm. 

© Equipped with integral electronically 
regulated power supplies. 

© Frequency calibration accomplished by 2 
+0.1% direct-reading wavemeter. 

SIGNAL GENERATORS : : SIGNAL SOURCES MODULATION: 
7 Basic Unit Model HU-2 | femesenee aimed Basic Unit Model HU-? Internal modulating: 

Plug-in Tuning Power Output . Se Plug-In Tuning Power Output | FFEQUENCY .....cccccccoresrorrsorereree 1000 cps square wave. 
Unit Model No. Calibrated os Unit Model No. Average : 

: Requirements for external pulse modulation: 
G1822 18,000 — 22,000 mc $1822 10 mw Pulse repetition frequency....100 to 10,000 pps. 
62225 22,000 — 25,000 me. $2225 10 mw Pulse Width rate... 0.5 to 10 microseconds. 

Pulse amplitude.. ...10 volts peak, minimum. 
G2427 —10 24,700 — 27,500 me $2427 10 mw Pulse polarity..........ccccesersmeee Piste. | 
G273 po 
= bed R 27,210 30,000. me $2730 10 me Requirements for external frequency modulation: 

—90 dbm 29,700 — 33,520 ba $3033 10 mw IO siicnipmicsictesnsieresieiene Sawtooth or sine wave. 
63336 33,520 —~ 36,250 me. $3336 9 mw Frequency .. ....50 to 10,000 cps. 
63540 cs : AMPLitUde ......ccsesserersensensenenes Approx. 10 volts rms, to 35,100 — 39,700 me $3540 5 mw produce 40 mc deviation. 

. 37,100 —- 42,600 me $3742 Approx. 3 mw 

41,700 —— 50,000 mc $4150 Approx. 3 mw # 

Model $G-1218, Signal Generator and Mode} $$-1218 Signal Source a 
are available to cover the frequency range 12,400 to 17,500 me, 

Reliable mai 
Service throu 

the country is 
an important 

ele 7 ie ELECTRONICS CORPORATION part of the 
43-20 34th Street, Long Island City 1, N. Y. Polarad instrument, at your plant 

REPRESENTATIVES: Albany, Albuquerque, Atlanta, Baltimore, Boston, Chicago, Cleveland, Dayton, Denver, Englewood, Fort Worth, Kansas City, Los Angeles, New York, 
Philadelphia, Portland, Rochester, St. Louis, San Francisco, Schenectady, Stamford, Syracuse, Washington, D. C., Winston-Salem, Canada: Arnprior, Ontario, 

Resident Representatives in Principal Foreign Cities 
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Los Alamos “Perhapsatron’” a forerunner in... 

Bottling H-Bombs 
@ Atom scientists believe they can solve world power needs for 

. at least a billion years with thermonuclear fusion reactors 

@ Fuel, ionized deuterium, is too hot to handle mechanically, 

so magnetic bottles and instruments yet unborn will be needed 

| Atomic scientists are on the trail of a fabulous prize. over the fission reactors now coming into more wide- 
If they succeed, they can reshape the growing nuclear spread use: 

; electronic instrument market. 
i e Uranium will be scarcer and costlier in time. 

The task: to tame the mighty H-bomb by contain- ae ; ; 
: . But there are unlimited supplies of deuterium, two- 
ing the intense heat and force of thermonuclear reac- . . 

. ‘ama , electron isotope of hydrogen and the most likely 
tion within a controllable fusion reactor. , eye . . 

York, fusion fuel. There is enough deuterium readily avail- 
Fusion reactors would have four main advantages able in seawater to supply the world’s power needs for 
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Hydrogen beam apparatus at General Dynamics will hit 
10 million degrees 

literally 1,000,000,000 years. 

e Each fission reaction creates two radioactive 

waste particles. Disposing of these is a mounting 
problem. Nuclear fusion trades mass for energy, 

producing little waste to be buried or sunk at sea. 

eA problem with fission reactors is limiting the 
reaction to prevent runaway or explosion. With fu- 
sion, the problem is the reverse, maintaining a reac- 

tion. 

¢ Fusion can generate electricity directly. Fission 
reactors are essentially heat producers dependent on 

heat exchangers and generators. 

Fusion’s advantages, however, still remain wishful 

thinking. So far, fusion occurs only inside of the 

H-bomb, the sun and the stars. No known substance 

will physically contain a thermonuclear reaction. 

The AEC has stated several times that a variety of 
containment methods are possible. Without naming 
the alternatives, the AEC and other investigators 

seem to be staking success on bottling the reaction 
in a magnetic field. 

With this method more clearly in sight now, scien- 
tific doubts are turning to cautious optimism. Mag- 
netic fields assisted by “electronic bunsen burners” to 
preenergize the deuterium may do the trick. 
Comments AEC Chairman Strauss: “We think 

the fact that we have worked with it for a number of 
years and have not been able to prove it impossible 

is a very good gage of its eventual success.” 
An early magnetic field device at Los Alamos was 

dubbed perhapsatron. Now they are called more 
optimistically stellerators, devices which will dupli- 
cate the power of the stars. 

The trickle of AEC, industrial and university 
spending on fusion reactor research shows signs this 
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summer of turning into a flood. 

A big privately financed project was launched in 
May. General Dynamics and 11 Texas utilities will 
spend $10 million in a four-year fusion effort. 
AEC will build a new stellerator at Princeton 

between 1958 and 1961. The cost will be $5.6 million 
for buildings and $17.5 million for equipment, under 
the appropriation request to Congress. 

In 1953, 20 AEC people were working on con- 
trolled fusion. This year’s payroll is 500 people. 

Westinghouse has begun an AEC-fusion high- 
vacuum R&D program. GE has been researching 
fusion over a year. 
Nobody is sure yet magnetic containment is feas- 

ible. Experts say they will know possibly in 10 years, 
perhaps in 20, probably in 30. GE thinks pilot plant 
production is 20 years away. 

While experimental details are mostly classified, 
general theories of control forecast far more electron- 
ics in fusion reactors than in fission reactors. 

For fusion, deuterium is ionized and placed in the 
magnetic field while its temperature is raised to 100 
million degrees Kelvin or higher. At that tempera- 
ture, pressures of 100 million psi are needed. 

At around 300 million degrees, however, lower 
pressures now attainable would do. Pre-energizing 
the ionized gas, called plasma, by accelerating it or 
feeding it electrical energy may raise the heat to a 
point where the magnetic pinch would be effective. 
A two-atom fusion would yield over three million 

electron volts. A four-stage, six-atom reaction would 
give about 45 mev. One-third would escape as x-rays 
or the kinetic energy of neutrons. 

The instrumentation picture is still vague. Re- 
searchers say they will need both monitoring and 
power handling gear linked by complex feedback cir- 
cuits—unless there is a radical shift in theory. 

The shape and reactance level of the plasma must 
be known constantly. Microwave apparatus may 

serve because plasma won't transmit microwaves. Re- 
actance may be monitored by neutron counters and 
spectrum analyzers. 

Since magnetic lines of force flex under pressure, 
the magnetic pinch is extremely unstable. The mag- 
netic fields would have to counterpoint every wiggle 
of the plasma while compensating for energy loss. 

Power could be generated directly by the electro- 
magnetic interplay and from neutron bombardment 
of the reactor vessel. Part of this will have to be fed 
back to keep the reaction cooking. 

Early reactors will probably need timing circuits. 
R&D is aimed at continuous operation, but pulsed 
discharges of plasma and current may have to suffice. 
The million-ampere currents required suggest banks 

of capacitors or coils and huge switching gear. 
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New Railroad Markets Seen 
Expected resurgence of electrification in railroads will expand 

- market for electronic telemetering and control gear. Association of 

American Railroads committee report shows how capital-hungry 

railroads can afford electrification by using commercial power 

RaiLroavers believe a resurgence of railroad elec- 
trification is near. When it comes, it will expand 
markets for electronic telemetering and control gear. 

Electrification has been stymied for 20 years by the 
high cost of railway power systems and by limited 
capital. Railroad purchases of electrical power-con- 
trol equipment have been correspondingly slim. 

Railroads still are short of cash for electrification. 
In addition, by 1967 they must raise over $10 billion 
for other capital improvements. 

A way out of the dilemma was proposed this sum- 
mer by an Association of American Railroads elec- 
trification committee—use 60-cps power to cut the 
cost of electrification. 

The recommendation, culmination of a four-year 
study, is considered “momentous” by the committee. 

Siphoning 25-kv, 60-cycle power from the utility lines 
handy to many railroads would: 

© Reduce first costs of power generation and trans- 
mission systems. 

e Reduce operating costs as much as 16 percent in 
comparison to low-voltage railroad systems now used. 

e Save on construction costs by permitting use of 
lighter catenary (trolley wires) and by standardization 
of fixtures. 

The committee chairman, L. B. Curtis, Pennsyl- 
vania RR, believes electronics will play an important 
role in future railway electrification. 

“Any future electrification,” he says, “will utilize 
remote control and monitoring of power distribu- 

TECHNICAL DIGEST 

© Wireless loudspeakers will be 
installed this month in a Dover, 
N. J., drive-in movie. A low-power 
transmitter, classified by the FCC 
as a limited radiation device, trans- 
mits the soundtrack to transistor 
receivers placed in each car. The 
system, designed by Video Sound 
Corp., is said to cut average drive- 
in wiring costs by $50,000 to 

$80,000. 

© Living cells may be observed 
for up to 9 hours with a new 
ultraviolet microscope developed 
jointly by Philco and the South- 
western Medical School. A 2-inch 
magnetically deflected crt with 
ultraviolet-emitting phosphor serves 
as a flying-spot scanner. The ras- 
ter, projected through a microscope, 
scans the cell with an extremely 
fine spot. Ultraviolet transmitted 
by the cell is passed to a multiplier 
phototube. Standard tv techniques 
are used to display the image on a 
high-persistence screen. 

® Blood counts are performed 
electronically by a Coulter Elec- 
tronics instrument. A_ diluted 
blood specimen is drawn through 
a 1/10-mm orifice by vacuum where 
it is used to conduct a current. 
The presence of a blood cell dis- 
places some of the conductive fluid, 
raising the electrical resistance 
through the orifice. A short voltage 
pulse for each cell results the amp- 
litude of which is proportional to 
the cell size. Minimum cell size 
counted is selected by a threshold 
circuit. 

© Hall effect sensors are used in 
a railroad train-control system devel- 
oped by the British Railways. The 
Hall effect is the voltage which 
appears across the edges of a semi- 
conductor strip when a current is 
passed through it longitudinally in 
the presence of a magnetic field 
normal to the plane of the strip. 
The sensor, a thin slab of indium 
antimonide, is mounted on the 
underside of the railway cars. It 
is actuated by  electromagnets 
mounted between the rails, trigger- 
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ing the brakes if the train tries 
to pass a red light. 

@ Automobile carbyretors are 
adjusted for maximum efficiency 
by the use of a Wheatstone bridge 
in a combustion analyzer produced 
by Allen Electric. Two arms of the 
bridge are formed from 0.001-inch 
diameter tantalum wire. One arm 
is surrounded by exhaust gases 
sampled from the engine and 
cooled to ambient temperature; the 
other arm is placed in the open 
air. Bridge current heats both arms 
equally, but since the thermal con- 

ductivity of the exhaust gases 
differs from that of air, the resist- 
ances become unequal. The bridge 
unbalance is therefore a function 
of the exhaust gas thermal conduc- 
tivity, which is proportional to the 
air-fuel ratio of the carburetor. 

@ Crystal-controlled communica- 
tions receiver now being produced 
by a British company, Racal Engi- 
neering, uses the harmonic spec- 
trum of a single crystal to tune 
continuously from 500 ke to 30 me. 
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tion.” The Pennsy already uses “quite a bit,” he 
adds. 

Electrification would also add to markets for high- 
power rectifiers. Three electrified railroads recently 
bought 24 ignitron locomotives and 100 cars, a boom- 
let for this kind of apparatus. 

Only 3 percent of American trackage is electrified. 
Virtually all is pre-1938. In 1956, only five miles 
were added, by the Chicago, South Shore and South 
Bend RR. 

F. J. Corporan, ways and structures chief of the 

South Shore, is also sure future electrification will 

employ electronic telemetering. Only limited capital, 
he says, prevents replacement of his road’s 20-year- 
old electrical power-contro] system with a combina- 
tion telemetering and communications microwave 
system. 

It may be bought, Corporan says, next time a 
severe storm knocks down trackside wires. “We’re 
getting tired of stringing wire around the country 
every five years.” 

Railroads have by-passed straight electric locomo- 
tives for diesel-electrics. Indications are, however, 

oil will go the way of coal as a fuel, especially in 

heavy railroad traffic areas such as the East. 

e The price of liquid fuels is expected to rise 25 
to 50 percent of 1970 in terms of 1950 dollars. 
Price of electric power will drop 10 percent, accord- 
ing to a survey made for the AAR. . 

e Fluid fuel supplies are limited, may not be 

economically produced beyond the 1970’s or 1980's, 
Coal and atomic fuels for power plants are relatively 
abundant. 

¢ Railroaders say electric locomotives are only half 
as expensive to maintain as diesels, are in service 
longer with less down time. 

A trend toward more electrification is already un- 
derway overseas. England plans to extend its railroad 
electrification by 1,460 miles and Japan by 2,050 
miles. 

Most of the conversion in these two countries will 
involve commercial-frequency power. British and 
Japanese railroad agencies found that savings made 
possible by using high-voltage commercial power 
justify the projects. 
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million; clock models worth $44.8 million, 
reported 1956 factory shipments of 
tv’s, radios and phonographs. 
A total of 7,374,000 tv sets was 

shipped at a manufacturer’s value 
of $897.9 million. Units decreased 
from 1955’s 7,678,000 value de- 

creased from $1,026 million. 

TV shipments in 1956 com- 
prised 4,515,000 table and portable 

20 

2,788,000 consoles worth $425.7 
million and 71,000 radio-phono-tv 
combinations worth $13.4 million. 

Home radio shipments totaled 
8,974,000 sets. Dollar value was 
$163.7 million. 
Home radios shipped in 1956 in- 

cluded 3,401,000 table models 
worth $50.2 million; 2,435,000 
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3,096,000 portable radios worth 

$67.6 million, and 42,000 non- 

portable, battery-powered models 
worth $1.1 million. 

Radio - phono combinations 
shipped in 1956 totaled 602,000. 
Dollar value was $29.7 million. 
Some 4,906,000 auto radios worth 
$125.8 million were shipped. 



Streamlining statistics with graphs helps... 

Annual Reports Go Modern 
@ Reports to stockholders become business relations tools, talk- 

ing about company’s prospects, products, policies and people 

@ Traditional format gives way to modern design in keeping 

with growth of electronics industry and its experimental spirit 

On JuLy 26, a West Coast electronics firm began 
mailing approximately 6,250 copies of its fiscal 
1956-57 annual report. Of these, only about 2,000 
will go to stockholders. 
The rest are for brokers and investment analysts, 

1,500 copies; employees, 1,050; customers, 1,000 and 
suppliers, 700. The cover introduces a new trade- 
mark. 

This report, from Topp Industries, illustrates a 
public relations trend gaining ground in the elec- 
tronics industry. Like others, the report fills more 
than legal requirements. 

Reports in the modern manner tour plants, outline 
management thinking and bare financial history. 
They build good will, attract investors and customers 
and advertise products and product development. 

Servomechanisms adopted a new format this year. 
It is intended to show potential investors, customers 
and employes the “sophisticated nature” of the busi- 
ness, give a feeling of experimentation. Seven full- 
page illustrations show development of an airborne 
system from math to flight. 

Financial balance sheets are still the heart of all 
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reports. But many firms put current statistics into 
perspective with summaries, tables and graphs, using 
color for emphasis. 

Photos, often placed in text margins, show what 

the firm’s products and people are doing. 
Daystrom has been using modern format several 

years. This year’s report fills 24 pages, 8 more than 
last year. Added space allows for a rundown on 
operating division activities and an illustrated man- 
agement chart. 

Virtually all reports open with a president’s letter 
reviewing the past year and analyzing the coming 
year’s prospects in general terms. Units of the firm 
are covered in detail elsewhere. 

Lengthy reports are following a magazine format 
with tables of contents and feature articles designed 
to show the firm’s stature in the industry. 

Indicative of these reports-within-reports are: Con- 
solidated Electrodynamics, five pages on its market- 
ing program; Robertshaw-Fulton, five pages on plant 
expansion; Airborne Instrument Lab, five pages of 
product press clipping reproductions; Lear, six pages 
product applications; General Instrument, six pages, 
product status. 



precision circuit control demands 

precision indicating instruments 

insure pin-point circuit accuracy 

with TI panel instruments 
Performance relies on circuit control ...made possible by Z ‘ 

output measuring instruments. When you use TI panel in- select from a wide choice 

struments, you can measure the exact output of your expertly 

designed equipment ... you can control this output for peak E 

performance. Regardless of the high quality, close-tolerance movement — ac, dc, thermocouple, rectifier, 

components in your applications, your precision circuitry is elapsed time, vu, db 

only as accurate as your indicating instruments. Rely on TI! style — front-of-board, semi-flush, flush 
encl e — phenolic, hermetic, ruggedized 

All TI panel instruments are built to exceed MIL-M-6A and eee gg 

MIL-M-10304A ...and are accurate to within 2% or less of 

full scale deflection. Custom-designed instruments can be 

shape — square, rectangular, round, fan 

case — molded phenolic, metal 

size (inches) — 1%, 2%, 3, 3%, 4%, 4% 
built to your closer tolerance requirements. For reliable special — any modification to your specifications 

measuring instruments with lasting calibration plus long 

service life, specify TI. 

For rapid delivery of panel instruments... depend on Texas Instruments 
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‘Women Engineers? Why Not? 
Society of Women Engineers president suggests mothers with engi- 

neering training be employed part-time to ease engineer need. 

Experts see no hope, however, for large numbers of women engi- 

Tuis suMMER, 4,000 new science and engineering 
graduates are settling into positions in electronics. 
But another 6,000 positions go begging because of a 
shortage of qualified young men. 

Mrs. Miriam Gurla, Society of Women Engineers 
president, suggests that women engineers may help 
ease the engineer shortage in some places. Specific- 
ally, she is thinking of women engineers who have 

- quit engineering to raise a family. 

Many of her associates, she says, do some engineer- 
ing work at home during maternity periods and work 
part-time while rearing children. When such a 
woman engineer resumes her career full-time, she 
will be technically up to date. 
A survey made by the Society in cooperation with 

the Department of Labor shows that a third of Amer- 
ica’s professional women engineers are unemployed. 
And three-fourths of those unemployed have chil- 
dren under six. 

Some firms think that the tight engineering man- 
power situation could be solved if more women were 
encouraged to enter engineering. 

Westinghouse, for instance, recently circulated a 
speech by one of the firm’s five women engineers. 
In it, she urged educators not to discourage able 

schoolgirls with an aptitude for engineering. 
Of 34,000 engineers graduated this year, less than 

100 are women. The proportion was true in the 
past. It will probably continue unless, as the Na- 
tional Manpower Commission suggests, emphasis in 
occupational guidance shifts. 
Women engineers agree that it takes early rec- 

ognition and encouragement of engineering ability 
for an engineering career. Less than one-tenth of 
high-school girls take the six semesters of math re- 
quired to get into engineering school. 

Professor Cecelie Froehlich, chairman of City Col- 

lege of New York’s electrical engineering department, 
sees the “masculine tradition” in engineering as a 
treason for the scarcity of women engineers. Never- 
theless, “Girls who graduate have as many job offers 
as male engineering graduates,” Miss Froehlich says. 

Women engineers find electronics attractive be- 
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_neers unless qualified high-school girls elect more science and math 

Eleanor Ullman heads Gulton’s thermistor section 

cause it is new and growing. Electronics manufac- 
turers queried say their doors are open to the women. 
Most add that they have had few or no applicants 
for positions. 

Miss Eleanor Ullman, head of Gulton’s thermistor 
section, says, “It is harder for women to advance in 
engineering.” But once the employer is confident 
of competency, she believes, the opportunity for ad- 
vancement is there. She advises keeping “womanli- 
ness” on the job. 

IRE membership rosters show a sprinkling of 
women among larger firms, in family-owned firms 
and in government agencies. Concentrations appear 
rare. One exception is Sperry, with 30 graduate 
women engineers on a staff of about 2,000. 
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Anechoic room is rigged for sound test, one way.... 

Noise Sells Instruments 
@ Commercial and military interest in sound analyzers picks up 

while $20-million market for electronic noise makers is seen 

@ Mounting loss-of-hearing claims against industry help push 

sales of sound-level meters and audiometers past $3-million mark 

In Bursank, California, groups of Lockheed em- 
ployees are busy blasting noise at an airliner mockup 
and listening to equipment sounds in an anechoic 
room. 
When the Electra prop-jet goes into service next 

year, Lockheed will have spent $500,000 on sound- 

proofing R&D, including $25,000 for such acoustical 
equipment as sound analyzers and recorders. 

One reason for commercial interest in noise and 
ncise instruments is sales appeal. The quietest air- 
plane or air conditioner, the machine tool that makes 
the least racket have an edge with buyers. 

Noise control is more vital to the military. Ships 
must run quietly to avoid detection. Rocket and jet 
noises can damage electronic components, fatigue 
metals and injure ground personnel. 

Electronic high-intensity noise generators for test- 
ing equipment are now appearing on the market 
in quantity. 

RCA, for example, introduced this spring a plane- 

wave chamber producing controlled sound up to 145 
decibels. It comes in two sizes for $68,000 and $12,- 

000 respectively. 
Brush Electronics figures the next few years will 

see $20 million cumulative sales of electronic noise 
makers and associated equipment. In addition users 
will buy $2 to $3 million worth of audio oscillators, 
analyzers and sound spectrometers as noise-control 
instruments. 

24. 

Another factor pushing sales is industrial hygiene. 
The first loss-of-hearing claim against industry was 
paid in 1951, and since then claims have mounted 

to an estimated $2 billion. Excessive noise also ad- 
versely affects safety and efficiency. 

General Radio says that although commercial 
sound-level meters are 20 years old, industrial interest 
has broadened only in the last five years. 

Noise-level surveys for corrective purposes and 
audiometer tests of employees’ hearing are becoming 
routine in noisy industries. Annual sales of sound 
meters, audiometers and associated equipment for 
noise-level surveys have swelled from under $1 mil- 
lion to over $3 million in less than a decade. 

About 300 acoustical engineers make their living 
in noise control, according to Lewis Goodfriend of 
the Acoustical Society of America. Each uses at least 
$2,000 to $3,000 in instruments. 

Goodfriend values his own collection at $10,000 
and estimates some larger consulting firms own $100,- 
000 worth. In addition, about 1,000 people are in- 

directly involved in noise study. These need at least 
the basic sound level meter and sound analyzer. 

Efforts have been made to create commercial elec- 
tronic sound absorbers. One approach by Harry 
Olson of RCA, blanks out low-frequency sound in 
a confined area. It has a microphone, amplifier and 
loudspeaker connected in inverse feedback. Sound 
waves are generated out of phase with the offending 
sound to blank it out. 
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part of your business 

AT YOUR FINGER TIPS, issue after issue, is one ot your richest veins 

of job information — advertising. You might call it 

the “with what” type — which dovetails the “how” of the editorial pages. 

Easy to read, talking your language, geared specifically to the betterment 

of your business, this is the kind of practical data which may 

well help you do a job quicker, better — save your company money. 

Each advertiser is obviously doing his level best to give you 

helpful information. By showing, through the advertising pages, how his 

product or service can benefit you and your company, he is taking 

his most efficient way toward a sale. 

Add up all the advertisers and you’ve got a gold mine of current, 

on-the-job information. Yours for the reading are a wealth of data and 

facts on the very latest in products, services, tools .. . 

product developments, materials, processes, methods. 

You, too, have a big stake in the advertising pages. Read them regularly, 

carefully to keep job-informed on the “with what” part of your business. 

McGRAW-HILL PUBLICATIONS 



Missile Designers Dig In 
Russian success in firing an ICBM spurs missile work. New electronic 

developments cut design time, provide lighter, more reliable com- 

ponents and furnish performance results faster. Miniature batter- 

ies, power transistors and microwave tubes have major roles 

RECENT announcement by the Russians of a suc- 
cessful intercontinental ballistic missile test adds 
weight to the heavy emphasis already placed on 
missile electronics. 

Interest in missiles was much in evidence at last 
month’s Western Electronics Show and Convention 
in San Francisco. Exhibits, papers and products 
covered the missile business from initial design to 
final test. Engineers at the conference presented 
several papers on missile design, particularly on 
servo systems for attitude stabilization. 

Weight-saving, reliability and miniaturization set 

the theme of several exhibits. For example, Yardney 
Electric in emphasizing the weight-saving character- 
istics of its silver-zinc batteries estimates that the 

flyaway weight of missile airframe and propulsion is 
increased 30 to 70 Ibs to carry each added pound 
of instrumentation. 

Rototest Laboratories thinks it has one answer 

to more reliable components and therefore more 

Wescon in a Nutshell 
ALTHOUGH attendance at the Wescon show fell 
below early estimates of 30,000, exhibitors man- 
ning the 765 booths felt a high concentration of 
purchasing power was represented. 

High points of the show included speeches 
by Army Secretary Wilber Brucker and Ballistic 
Missile Chief Gen. B. A. Schriever. 

Brucker predicted no substantial cutbacks to 
contractors in the forseeable future. He reported 
that development of the Army’s IRBM Jupiter 
is ahead of schedule Admittedly favoring 
Jupiter over the. Air Force’s Thor, he made a 
plea for the subordination of inter-service rivalry 
to the main goal. 

Gen. Schriever echoed Mr. Brucker’s faith 
in continued prosperity. Two particularly urgent 
needs cited by Schriever are for advanced data- 
extraction devices and a reasonably priced, high 
performance accelerometer. 

Three members of a 16-man Russian delegation 
delivered papers at a specially arranged symposium. 
Asked what were the most highly automated in- 
dustries in the USSR, group leader Kotelnikov 
replied “bread and ball bearings.” 

— ——— a 

reliable missiles. X-ray motion pictures are used to 
study the behavior of electronic components under 
stress to determine the causes of failure. Industrial 
x-ray was linked with closed-circuit television in 
another demonstration. 

Infrared equipment attracted a good deal of 
attention but because of security regulations equip- 
ment shown was largely limited to industrial rather 
than military applications. 

Servo Corp. showed a 6-inch infrared transmitting 
dome for missile applications. The dome is said to 
offer physical, chemical and optical advantages. A 
low-cost infrared detection method shown by Hoff- 
man may have uses in missile guidance. 
A scale model of the guidance computer for the 

Atlas ICBM was shown by Burroughs. Also on 
display was the Dovap, a doppler velocity and posi- 
tion indicator designed by Packard-Bell for an 
ICBM. 
Much of the test equipment shown has applica- 

tions in the field of missiles. Low-frequency noise 
generators made by Intercontinental Dynamics for 
performance simulation of servos are an example. 
Roger White Electron Devices is making gas-tube 
noise generators for checking radar systems. 

A direct reading of the closest approach to a 
target by a missile is provided within 15 seconds by 
a miss indicator shown by Ralph M. Parsons Co. 
Operating in the range from 10 to 3,000 ft. at line- 
of-sight distances to 100 miles, it provides a per- 

manent record of missile performance. 

Other developments seen at the show have even 
wider applications. A simplified electrostatic mem- 
ory unit was shown by Electric Machinery Mfg. 
Mechanically coupled ceramic disks are used. 
Germanium transistors with collector diode rat- 

ings of 100 volts were shown by Delco Radio. Other 
transistors with 12-ampere, 55-watt ratings were in- 
cluded. Power tetrode transistors by Minneapolis~ 
Honeywell operate on 28 volts with currents up to 
10 amperes. 

Applications in tropospheric communications 
were seen for a wide-tuning-range klystron by Varian. 
The amplifier has internal resonant cavity circuits 
capable of tuning from 1,700 to 2,400 mc. 
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Technicians test components in mass as... 

HELPR Aids Parts Choice 
@ Testing program plans to supply comprehensive data on elec- 

tronic component reliability to users and makers 

@ Subscription plan will include detailed analysis of component 

failures occurring under controlled conditions 

REcENTLY released report by the Advisory Group for 
Reliability of Electronic Equipment in Washington 
indicates the need for comprehensive data on the re- 
liability of electronic components. One effort in this 
direction is HELPR (Handbook of Electronics Parts 

Reliability ) . 
Cook Electric’s Inland Testing Laboratory, Mor- 

ton “Grove, Ill., plans to originate, collect and dis- 
seminate component reliability data to manufac- 
turers and users on a subscription basis. 

Inland’s manager, George G. Brown describes the 
major features of the plan this way: Handbook will 
aid in choosing reliable components, estimating rates 
of failure, generating derating curves, designing 
accelerated tests, writing procurement specifications 
and establishing acceptance test criteria. 

Inland will also conduct detailed analyses on com- 
ponents which fail under controlled test conditions. 
Data will be available to component makers, sup- 
plementing their own research. 

At least 9 of a minimum of 40 subscribers needed 
to initiate the program are ready to sign up. Each 
subscription will be $25,000, and additional copies 
will be $350 each. Subscribers will get HELPR 
service for one year. 

Subscriptions are not limited to 40. More sub- 
scribers mean more components can be evaluated. 
After program starts, partial subscriptions on com- 
ponent types will be available at reduced rates. 

28 
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Subscribers will be periodically surveyed to deter- 
mine components to be evaluated, test procedures, 
methods of data reduction, and manner of presenta- 

tion. After selection of components, samples will be 
screened. Screening will consist of relatively short- 
term tests, utilizing test-to-failure methods to select 
manufacturers producing components of a quality 
level justifying long-term reliability tests. 

Screening tests will also establish kinds of failure 
in different environments, providing a basis for en- 
vironmental test conditions to be used during more 
extensive tests. Statistically significant quantities of 
components will be procured from manufacturers 
whose parts pass screening tests. Components will 
then be subjected to the reliability tests. Data ob- 
tained will relate component operation and failure 
rate to environments. 

Cook scientists are also considering forming a con- 
sultant group within the HELPR framework. It 
would consist of applications engineers who would 
conduct training programs for subscribers. Training 
would be directed toward application of HELPR 
manual to their specific requirements. 

Areas to be covered would include data interpre- 
tation, design of nondestructive acceptance tests, 
statistical implications of reliability studies, utiliza- 
tion of automated instrumentation, preparation of 
component test specifications and company telia- 
bility organization. 
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Sideband Faces Tests 
Air Force ready to put synchronous detection 

system for double-sideband suppressed-carrier 

transmission through its preliminary paces 

Major decisions in the realm of 
military communications are now 
shaping up as products of develop- 
ment contracts are put through 
stringent trials by the armed serv- 
ices. 

Undergoing exploratory tests by 
the Air Force is a technique called 
synchronous detection. Synchro- 
nous detection is named for a 
method of demodulating double- 
sideband suppressed-carrier trans- 
missions. 

Tests are, at the moment, merely 

for the sake of setting up proce- 
dures. A one-kw DSBSC transmit- 
ter is pitted against a one-kw SSB 
transmitter, a synchronous-detec- 

tion receiver against an SSB te- 
ceiver. Rome Air Research and 
Development Command _spokes- 
man emphasizes ‘that present tests 

are not run primarily for compari- 
son, but to take a look at synchro- 
nous detection. 

Result so far, says a spokesman, 

are inconclusive. “There are indica- 
tions that both techniques have 
merit for various uses.” 

Another set of tests will be run 
by GE under Air Force contract in 
August. These will be on DSBSC 
technique for data-handling. 

These are the latest develop- 
ments for a radio technique which 
originated in seedling form in a 
1951 MIT doctorate thesis. The 
man who wrote the thesis was John 
Costas. From MIT, Costas went to 
General Electric, and continued 

his interest in synchronous detec- 
tion. 

The thesis was a mathematical 
analysis of modulation techniques. 
At GE, Costas went to work bring- 
ing a-m “up-to-date.” 

Enough work was done by 1953 
to warrant a Rome ARDC contract 
worth $100,000. Project called for 
development of one _ 100-watt 
double-sideband suppressed-carrier 
transmitter and one 2-30 mc syn- 
chronous-detection receiver. 
GE produced the development 

gear. The transmitter, instead of 
100 watts, was 150 watts. 

In 1954, Rome ARDC amended 
its contract by increasing the order 
to 10 receivers and five one-kilowatt 
transmitters, awarded an additional 

$260,000. 
To date, all but one transmitter 

have been delivered. Total money 
spent: $360,000 from ARDC con- 
tracts and an undisclosed sum by 
GE. 
ARDC intends to purchase an- 

other piece of synchronous detec- 
tion gear from GE—a synchronous 
adapter. Intended as replacement 
for a diode detector, it will repu- 
tedly make any superheterodyne 
receiver compatible with everything 
but wide-band f-m. 

“We've delivered some pretty 
good-looking breadboards so far,” 
says Costas. “We’re at the point 
where we need patience. This is 
no time for a sales job. It’s time 
for facts.” 

Cable to Europe Set for 1959 
AGREEMENT has been reached on 
a $40-million, 36-channel undersea 

telephone cable to Europe involv- 
ing the American Telephone & 
Telegraph Co., the West German 
Federal Post and the French Post 
and Telegraph. 

Cable-laying will take place in 

the summer of 1959, with the 

opening expected later that year. 

30 
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About 5,000 mi of cable for twin 
links will be required. 
AT&T will have a 64-percent in- 

terest in the new cable; the French 
and Germans will each own 18 per- 
cent. Thirteen channels will ter- 
minate in Paris, thirteen in Frank- 
furt and ten in other cities. France 

now has one cable and nine radio 

circuits. West Germany now has 

twelve radio and two cable circuits, 
This is the second European 

- cable project for the American com. 
pany. The first was carried out in 
1955-56 with Britain and Canada. 
Britain and Canada plan a $22-mil- 
lion third cable of their own. 

The new European cable will be 

similar to the $42-million first one 
opened last year. Deep-sea ampli- 
fiers made at the Western Electric 
Co. Hillside, N. J. plant will be 
spaced about 38 nautical mi apart. 
Standard Telephones & Cables will 
supply shallow water amplifiers. 

Terminal points will be Pen- 
march, France and Clarenville, 
Newfoundland. 

Cable manufacturers are Simplex 
Wire & Cable Co., Newington, 
N. H.; Submarine Cables Ltd, 
Erith, England; Cables de Lyon, 
Calais; Norddeutsche Seekable- 
werke, a subsidiary of Felten and 
Guillaume of Cologne; and Sie- 
mens-Halske, Berlin. 

Picture Tube 

Price Up 
Last WEEK tv picture tube makers 
bowed to inflationary pressures and 
boosted prices of aluminized pic- 
ture tubes four to five percent. This 
is considered a delayed result of last 
May’s increase in price of tube 
blanks by glassmakers and the tis- 
ing price of labor. 

One example of the rise: GE’s 
21ALP4A now has a new distribu- 
tor price tag of $27.90, up from 
$26.65. 

Nonaluminized tubes have not 
gone up in price. RCA’s reason 
for continuing nonaluminized tube 
price structure is that these tubes 
are a small part of the RCA total 
output. 

Sylvania has not now raised the 
price of aluminized tubes for the 
equipment market. It had raised 
them three to seven percent last 

spring. 
Estimates of the picture tube 

market for the next six months: 

eFor the equipment market, 
3,710,000 aluminized and 75,000 
nonaluminized. 

e For the renewal market, 2,148,- 
000 aluminized and 1,316,500 non- 

aluminized. 
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From its beginnings this nation has been 

guided by great ideas. 

The men who hammered out the Constitution 

and the Bill of Rights were thinkers—men of 

vision—the best educated men of their day. 

And every major advance in our civilization 

since that time has come from minds equipped 

by education to create great ideas and put 

them into action. 

So, at the very core of our progress is the 

college classroom. It is there that the imagina- 

tion of young men and women gains the in- 

tellectual discipline that turns it to useful 

thinking. It is there that the great ideas of 

the future will be born. 

That is why the present tasks of our colleges 

and universities are of vital concern to every 

Great Ideas Come From? 
American. These institutions are doing their 

utmost to raise their teaching standards, to 

meet the steadily rising pressure for enroll- 

ment, and provide the healthy educational 

climate in which great ideas may flourish. 

They need the help of all who love freedom, all 

who hope for continued progress in science, 

in statesmanship, in the better things of life. 

And they need it now! 

If you want to know what the college crisis 

means to you, write,for a free 

booklet to: HIGHER EDUCA- 

TION, Box 36, Times Square 

Station, New York 36, N.Y. 

' 

HIGHER EDUCATION 

Alis, 

, 7 

KEEP IT BRIGHT 

Sponsored as a public service, in cooperation with the Council for Financial Aid to Education 
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Cost of Basic Research 
National Science Foundation reveals industry 

spends 4% of R&D funds on basic work; chemicals 

top with 10%, electrical gear and aircraft 2-3% 

Basic research costs in all indus- 
tries in 1953, compiled and just re- 
leased by the National Science 
Foundation, show the electrical 
equipment industry’s $19.1 million 
second only to the chemical indus- 
try’s $37.8 million. 

Based on interviews with research 
executives of 200 large corpora- 
tions, NSF classified as _ basic 

research: 
“Projects which are not identified 

with specific product or process ap- 
plications, but rather have the pri- 
mary objective of adding to the 
scientific knowledge of the firm.” 

Cost in 1953 of basic research 
done in all industries amounted to 
$150 million, or 4 percent of the 
$3.7-billion cost of all industrial re- 
search and development. 

NSF compared basic research 
costs with total R&D in each indus- 
try. In electrical equipment and 
aircraft, basic research cost, though 
large in dollar terms, represented 
only 2 or 3 percent of all R&D 
costs. The same industries each 
accounted for about 20 percent of 
all industry R&D. Professional and 
scientific instruments devoted 6.8 
percent of R&D funds to basic re- 

32 . 

search. 
Here’s how the distribution of 

basic research shapes up percentage- 
wise for four scientific fields 
throughout industry: chemistry, 
38.1; physics, 13.2; engineering 
sciences, 32.9; metallurgy, 7.7. 

Within the electrical equipment 
industry, breakdown of basic re- 
search by these four fields puts engi- 
neering sciences on top with 37.6 
percent, followed by physics, 25.9; 
chemistry, 18.1; and metallurgy, 
16.5. 

For professional and scientific 
instruments: engineering sciences, 
41.3; chemistry, 31.2; physics, 23.6; 
metallurgy, 1.3. 

In telecommunications the engi- 
neering sciences account for 48.2; 
chemistry, 27.3; physics, 22.5 and 
metallurgy, 2.0. 

DOLLAR COMPARISON 

$19,100,000. — 

TOTAL RaD 

$743,000,000 

$18,100,000 | $758,000,000 

$37,800,000 $361,000,000 

SOURCE: NATIONAL SCIENCE FOUNDATION 
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Exciting new things 
are happening at 
HOFFMAN ELECTRONICS 
TACAN is the most advanced aircraft 
navigation system yet developed... 
and Hoffman makes the complete 
airborne portion of the TACAN-VORTAC 
systems. Hoffman has also developed 
the highly efficient HLI-103 Beacon 
Simulator to bench-test airborne 
equipment for TACAN-VORTAC UNITS. 
Other navigation equipment under 
development at Hoffman includes long 
range airborne radar direction finding 
and automatic dead reckoning systems. 

TACAN-VORTAC distance 
Cockpit control panel and azimuth indicators 

Airborne TACAN-VORTAC 
Receiver/Transmitter 

TACAN-VORTAC 
Beacon Simulator 

In research, development and 
production in the science of military 
and commercial electronics, exciting 
things continue to happen at Hoffman. 

PHYSICISTS « ELECTRONICS AND 
ELECTRO-MECHANICAL ENGINEERS 

Significant new developments at 
Hoffman in the fields of navigation, 

VLF, HF, VHF, UHF, radar, ECM, 
weapons systems and semiconductors 
have created important positions for 
scientists and engineers of high 
calibre. Please address inquiries to 
Chief Engineer. 

HOFFMAN LABORATORIES, INC. 

3761 South Hill Street 
Los Angeles 7, California 
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“Could’a been real 
rough without Tacan*” 

Finding a pitching carrier deck or a socked-in air field 

can be rugged at times. Yet with TACAN, getting 

home safely through the soup is routine. The compact 

Hoffman airborne TACAN unit assures all-weather 

safety, provides continuous course data every 

Y-rorolare MUammilteapame-Ue)Colaar-tdrer-lih mmovelanl ol0)¢-t-mell-)c-laler-m- Tale! 

direction to a ground or moving shipboard station. 

it's another outstanding example of... 

Where exciting new things 

are happening in EAN ARGr-AWEIOI 

"TACTICAL AIR NAVIGATION 

RESEARCH, 
DEVELOPMENT & PRODUCTION 

WEAPONS SYSTEMS 
COMMUNICATIONS 
NAVIGATION 
ELECTRONIC COUNTER MEASURES 
RADAR 

SEMICONDUCTOR APPLICATIONS 

HOFFMAN LABORATORIES, INC. 

SVAcy arcolhdsMalli me) da-1-) 

Los Angeles 7, California 
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Consumption levels off as... 

Tungsten Price Slips 
Pure tungsten metal drops 90 cents a pound as 

government stockpiling ends and market is flooded 

with ore concentrates. 

ELECTRONICS INDUSTRY, with a 
need for tungsten for things like 
electron-tube parts and resistor ele- 
ments, has somewhat of a vested 
interest in recent tungsten market 
developments. 

Cost of tungsten is dropping 
fast. Congress has repeatedly re- 
fused to provide $70 million stock- 
piling appropriation. By mid-sum- 
mer, the market was flooded with 
domestic and imported ore concen- 
trates. 

Until mid-1956, stockpiling took 
all domestic tungsten ore concen- 
trates at $6,300 a ton. Then pay- 
ment dropped to $5,500 and ceased 
in December. 

The world market price dropped 
from $3,300 to $1,400 a ton now. 
Purified tungsten has eased from 

$5 to $4.10 a pound since mid- 
1956. 

In two years, the number of do- 
mestic tungsten mines has plum- 
meted from over 700 to a mere 
four. 

U.S. tungsten producers say they 
cannot exist at current concentrate 
prices—about $2,200 a ton includ- 

ing $793 duty on imports. They 
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Miners seek higher tariff 

want a duty-maintained floor of 
$4,500 and government purchase 
of small mines output. 

Tungsten stockpiling is law of 
the land, but Congress is economy- 
minded. Opinions differ on 
whether the U.S. will have suff- 
cient supplies in a war. 

In the past, wartime needs cre- 
ated fabulous prices. U.S. prices 
were held in World War II, but at 

one point Axis and Allied agents 
bid $50,000 a ton for concentrates 
in neutral countries. 

Critics of stockpiling argue that 
160 million pounds of concentrates 
on hand are sufficient. High prices, 
they also say, hold back develop- 
ment of tungsten uses. 

Tungsten interests say current 
consumption and stockpiling fig- 
ures will be meaningless when high- 
temperature tungsten alloys go into 
jet planes, engines and atomic re- 
actors. 

In 1956, 1.24 million pounds of 
tungsten was purified. Most of this 
went to the electronic and electri- 
cal industries—about 14 percent of 
total U.S. consumption of 8.6 mil- 
lion pounds. 

High Altitude 
Markets Grow 
WirH INcREASING traffic to and 
from regions 15 to 4,000 miles 
above the earth a new market is 
growing for equipment to com- 
municate with balloons and rockets, 
know-how is acquired in meeting 
demands for long-range telemetry 
equipment, and knowledge of con- 
ditions at extréme altitude is 
brought back. 

e Most recent manned flight by 

balloon carried USAF Major David 
Simons to a record 102,000 feet. 

Contractor Winzen Research sup- 
plied telemetering equipment. Sig- 
nal was c-w, single-channel, 1.7 mc. 
Low-frequency was chosen so direc- 
tion finders could track the balloon. 

© Before Sept. 20, Office of Naval 
Research’s Project Stratoscope will 
send a telescope-camera by balloon 
to 80,000 feet to make photo- 

graphs of the sun. 
Purpose is to study turbulence 

in the solar atmosphere. Increased 
knowledge in this field should 
throw light on radio communica- 
tion problems. 

Telemetry equipment, by Radia- 
tion, Inc., uses an f-m_ electron- 

tube transmitter on 225 mc, 1,000 
cycles maximum bandwidth. Ap- 
proximate weight is 15 pounds. 
Equipment will sample 30 chan- 
nels per minute. 

e Project Farside, Air Force Of- 
fice of Scientific Research’s million 
dollar program, will launch a four- 
stage rocket from a balloon 100,- 
000 feet high. Final rocket carry- 
ing 34-Ib. instrument payload is 
expected to soar 4,000 miles. 

Telemetry equipment was devel- 
oped and built by Aeronutronic 
Electronics Lab. Superimposed 
pdm a-m channels, each having 10- 
cycles bandwidth, transmit  in- 
formation by modulation of the 
carrier with two distinguishable 
pulse widths. 

The transmitter relies on 17 
transistors for most of its functions, 
although the crystal oscillator and 
t-f amplifier are vacuum tubes. 

e Another current high-altitude 
project, being carried out at Fort 
Churchill, Canada by USAF, Navy 
and Army uses Aerobee rockets. 
Seventy-six rockets will be launched 
during IGY. 
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; have located in this area in the past thirty months. Available skilled 
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MILITARY BUSINESS 

Army Forms Missile Group 
Activation of Redstone group 

brings operational missile strength 

to 3 guided-missile models 

Army’s first field artillery missile group was activated 
September 9, at Huntsville, Ala. Assigned to the 

3rd Army as part of the Strategic Army Force, the 
group will employ Chrysler’s Redstone—62-foot-long, 
inertially guided, surface-to-surface artillery missile. 
Two other Army missiles and one rocket are cur- 

rently operational. They are deployed in battalions 
as elements in groups stationed in Northern and 
Central Europe, Italy, Japan and the U.S. 

Probably furtherest from operational status and 
most heavily classified of this group is Sergeant, 
being created to succeed the Corporal. Guidance 
(type classified) is being developed by Sperry who 

also shares prime contractor responsibility with Jet 
Propulsion Lab. 

Fate of Army’s IRBM Jupiter against USAF’s 
Thor is currently being discussed by Secretary Wil- 
son’s committee consisting of Wilson’s special as- 
sistant for guided missiles, William H. Holaday, 
director of Army’s Redstone Arsenal, Maj. Gen. John 
B. Medaris, and commander of ARDC’s Ballistic 

Missile division, Maj. Gen. Bernard A. Schriever. 
In answer to recent rumors that “Army is develop- 

ing six more guided missiles,” Under Secretary of 
the Army Charles C. Finucane says, “Limited feasi- 
bility studies of so-called medium-range missiles, 
with ranges beyond 250 miles, are being conducted.” 

Army’s anti-missile missile program is still top 
secret. Gen. Gavin has said, however, that Army 
is putting the largest amount of its fiscal 1958 R&D 
funds ($410 million) into the project. 

OPERATIONAL 

Name Category Range (Mi) Prime Contract Guidance Contract Type Guidance Remarks 

Nike-Ajax...... Surface-to-Air 25 Western Electric Western Electric © Command US Army Air Defense 

Corporal....... Surface-to-Surface 100 JPL Gilfillan Command 7th Army & SETAF 

Honest John. ... Surface-to-Surface 20 Douglas (none) Unguided 7th and 8th Armies 
Redstone....... Surface-to-Surface 200 Chrysler Ford Instr. Inertial 3rd Army 

NEAR OPERATIONAL 

Nike-Hercules... Surface-to-Air 85 Western Electric Western Electric © Command US Army Air Defense 

Little John... ... Surface-to-Surface ... Emerson (None) Unguided Field Artillery 
Lacrosse....... Surface-to-Surface 12 Martin FTL Command Field Artillery 
Ree Surface-to-Surface 1.7 Utica-Bend Wagner Visual /electrical Anti-tank 

ee Surface-to-Air 25 Raytheon Raytheon Radar homing Low-altitude 

DONDE ra. 5 ice Surface-to-Air 100 Bendix Sperry Radar Adopted from Navy 
Sergeant...... Surface-to-Surface 100+ JPL/Sperry OS Eee ae Successor to Corpora] 

: DEVELOPMENTAL 

Jupiter........ IRBM , 500 Chrysler Ford Instr. Inertial 

RESEARCH STAGE 

Nike-Zeus...... Anti-ICBM Douglas /BTL 

MILITARY ELECTRONICS 
e Miniaturized instrumentation 

converter box for aircraft and mis- 
sile flight testing will, according to 
developer McDonnell Aircraft, re- 
place conventional bridge balance 
boxes and telemeter adapter boxes 
in flight testing. Size of device is 
less than 100 cu in. Seven printed 
circuit cards can be plugged into 
equipment, replaced according to 
needs. 

e Inflight refueling of USAF 
planes is now considered routine 
operation due to compact beacon 
installed in tanker. Aircraft in need 

36 5 

of fuel interrogates beacon which 
in turn identifies itself, gives exact 
range and bearing. Beacon, desig- 
nated AN/APN-69, was developed 

jointly by ARDC and Sperry. 

e New Charactron shaped-beam 
tube that reproduces conventional 
radar display on 5-in screen with 
identifying notes superimposed on 
the radar presentation has been de- 
veloped by Stromberg-Carlson. 

Time sharing technique is used, 
whereby electron beam alternates 
between printing the radar map 
and the identifying characters. 

September 

CONTRACTS 
AWARDED 
Radioplane gets $3,692,000 con- 
tract with USAF for XQ-4, radar- 
guided, supersonic target drones. 
Built with both air and ground- 
launch capabilities and recoverable 
by parachute, XQ-4’s will be tar- 
gets for guided missiles and de- 
fense aircraft. 

Army Ordnance will buy from 
Radioplane, RP-77D Rangemas- 
ters, radio-controlled aerial targets 
for training Army air defense 
guided missile crews. Rangemas- 
ter can also be used as a drone to 
carry aloft photographic or tv cam- 
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For your immediate use 

the 6 most vital assets 
to insure your 

EXECUTIVE 
SUCCESS 

.; UCCESSFUL 
ecutives will tell 

ex- The six books com- 
prising this Library 

ou this simple 
act: certain key xg ws a 

abilities practically y, Successrul @xec- 
allow a man to write Utives as the ones his own paycheck. ‘ost useful in de- 
And one doesn’t have veloping the six 

qualities of execu- 
tive success. 

to be born with these 
proven executive 
qualities—they can be 
self-developed to a degree you may never have 
thought possible—easily, and without long 
years of study. You can help yourself acquire 
them with this specially selected Library of 
practical executive technques. 

Helps you develop these 6 
success qualities: 

@ Handling People @ Ma 
Yourself @ Speaking Feresteny” 
@ Writing Clearly @ Work- 
ing Efficiently @ Think. 
ing Straight 

LIBRARY of 

aor = TL PRACTICAL 
these books: EXECUTIVE 
Managing Your- 
self by Wright 
-_- « The Tech- 
nique of Get- 
ting Things Done 
by the Lairds ... 
How to Develop 
Your Thinking 
Ability by Keyes 
+. « The Tech- 
nique of Clear 
Writing by Gun- 

TECHNIQUES 

0 
You'll find here the best thinking 
on a variety of important execu- 
tive techniques . . . like getting 
the best out of your associates 

ning... How putting your thoughts down clearly 
to Talk Well by and forcefully on paper, speaking 
Bender ... and with authority in front of people, 

: thinking a job through logically, 
TheTechnique of and getting it done most efficient- 
andlingPeople | ly. All in all, you have a store- 

by the Lairds house of information on doing best 
every job the successful executive 
must know how to handle. 

BAVE $4.00. Bought one at a time, the total 
price of these books would be $24.00. 
this special offer, the complete Library is avail- 
able for only $20.00—a cash saving of $4.00. 
And you also have the privilege of paying for 
the books on easy terms, while you use them. 

McGraw-Hill Book Company, Inc. 
Dept. FL., 9-10 

327 West 4ist St., New York 36, N. Y. 

Send me book(s) below for 10 
days’ examination on approval. In 10 days 
I will remit for book(s) I keep, plus few 
cents for delivery costs, and return un- 
wanted book(s) postpaid. (We pay de- 
livery costs if you remit with this coupon; 

| 
| 
| 
| checked 

| 
| 

Same return privilege.) 

| 
| 
| 
| 
he 

© 6 volumes © 1633 pages 
® $20.00 — payable $4.00 
in 10 days, = $4.00 a 

} 

| 

| 

Under | 

PUBLISHED 

Edited by DON FINK 

The MASTER reference in 

television technology 
® to speed your work 

® answer your questions 

@ help you get better results 

TELEVISION ENGINEERING HANDBOOK 
© Prepared by a staff A"! 

of 33 Specialists 

© 1483 pages, 6 x 9 

® Hundreds of charts, 

circuits, tables, and 

your design work is made easier and faster with 

the help of this comprehensive guidebook. It cov- 

ers the entire field of television technology, including 

not only the basic fundamentals, but practical design 

data for transmitters, receivers, and networks. 

chrome and color television are treated in equal detail, 

and there is coverage of the related topics of vision, 

photometry, illumination, optics, and colorimetry. 

Mono- 

Look to this handbook for quick help on the count- 

less questions arising in your daily work—on television 

standards for scanning, modulation, synchronizativon— 

picture tubes—on circuit 

illustrations 

$18.00 
Full 10 days’ examination transmission 

before you decide to pur- 

chase. See coupon. 

on band and channel designations—on camera anda 

functions and design—on 

lines and radiators—and many other 

topics, covered in the 20 big, authoritative sections of 

this new working tool 

TRANSISTORS 

HANDBOOK OF 
SEMICONDUCTOR 
ELECTRONICS 

Edited by LLOYD P. HUNTER 
Senior Physicist, International Business 
Machines Corporation, Poughkeepsie, N, Y. 
604 pages, 6 x 9, 484 illustrations, $12.00 

his book gives you a rounded view of 

semiconductor devices—all the help you 

need to prepare for practical circuit design 

and engineering of applications utilizing 

transistors, diodes, or photocells. Em- 

phasis is on actual circuit design. The 

extensive section on this subject covers 

the use of semiconductor devices in band- 

pass and video amplifiers, computers, 

measuring instruments, industrial control 

equipment, oscillators, etc. In addition, 

theory of semiconductor devices, impor- 

tant aspects of how they are made, and 

background of analysis and measurement 

is given, to provide engineers with an 

intensive one-volume treatment of this 

growing new field. 

10 DAYS’ 

CONTROL CIRCUITS 

HANDBOOK OF 
INDUSTRIAL ELECTRONIC 

CONTROL CIRCUITS 
By JOHN MARKUS and VIN ZELUFF 

Electronic 
352 pages, 84 x 11, illustrated, $8.75 

ere are the circuits you need for sort- 

ing, timing, measuring, and counting; 

for sweep control, triggering, temperature 

and motor control, and hundreds of other 

industrial uses—each with concise descrip- 

tion, performance characteristics, compo- 

nent values, and practical applications. 

Save hours of search and preliminary work 

to find basic circuit ideas for particular 

applications—consult this big, handy col- 

lection of tested circuits—selected from 

recent issues of Electronics and classified 

and indexed for quick use. 

FREE EXAMINATION 
JUST MAIL THIS COUPON 

Oo nn ee ee ee ee ee ee ee ee ee ee ee ee ee ae a eae ee ee ee ee ae ee eee eee 

© Send me the Library of Practical Ex- 

ecutive Techniques for 10 days’ examina- 

tion on approval. In 10 days I will send 

(check one) [J $20.00 in full payment, or 

OC) $4.00 and $4.00 monthly until the full 

price is paid. 

books postpaid. 

Otherwise I will return 

O Fink—Television Engineering Handbook, $18.00 

O Hunter—Handbook of Semiconductor Electronics, $12.00 

O Markus & Zeluff—Handbook of Industrial Electronic Control Circuits, $8.75 

For prices and terms outside U. S., write McGraw-Hill Intl., N. Y. C. 
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Use this handy § lesinite 

AL BAe RUG wale) 

SLEEVING GUIDE 
Tomy = (-Yol Malo) ae) ol-Vameilohi-YaTe]| 

for your needs < QeSineg> RK 
\ 

Check the properties your sleeving must have, the 
specifications it must meet... then select the 
Resinite material that conforms. The result of ex- 
haustive research and development, exacting manu- 
facture and rigid inspection, Resinite sleeving is 
absolutely uniform, completely dependable and in 
most cases exceeds specs. That’s why it is preferred 
by America’s electronics and aircraft industries. 

(i \ | 

Write us your requirements and we'll send samples 
and performance data on the appropriate material. 

OMNI WHY 
YM AAS) 

Ya (Viny! Coated 
Fiberglas*) 

a i ee a 
OPERATING ce . oe TT . 

TEMPERATURE 185°F 194°F s185°F VE 4 (257°F 266°F 
RANGE —90°F | —55°F © —45°F St | 44°F | ee 

800 
volts/ mil 

DIELECTRIC 390 volts 
STRENGTH mil/ aver. 

750 volts 
mil/ min. 

1,000 1,000 
volts/ mil volts/ mil 

8,000 
voits 

CUT-THROUGH Out 
RESISTANCE Good Good Good Excellent standing Outstanding 

OlL Slight Slight Slight 
RESISTANCE Swelling t i 

Swelling Swelling “Excellent Excellent Excellent 

RESISTANCE 
TO FLAME 6 sec. 8 sec. 5 sec. 10 sec. lsec. 45sec./inch 
(Self Extinguishing) 

FUNGUS Available 
RESISTANCE Yes Yes (105A only) 

CORROSION 
RESISTANCE Good Good Good Good Good 

Mil-1-631C we Ay 
Type F, 

ype 4 Form U. Gr C. 
APPLICABLE Grades Class 1& UL ASTM D372-53T 
SPEC. MIL-1-7444A(2) aandb. MS3630A (105A only) 105°C NEMA-VSI-1950 

aa tt (105 only) 
Cat. 1&2 Cat. 1& 2. 

at. Aliso U.L.105°C 

Ri 
Vv 

SPECIALISTS IN VINYL SLEEVING AND TUBING FOR THE AIRCRAFT, ELECTRONICS, ELECTRICAL AND PHARMACEUTICAL FIELDS 

Also a complete range: of 
vinyl tapes and lacing cords. 

cm cs 

esinite 
ite Department TM SIOALAL COMPANY Chemical Division 

Plants: Santa Barbara, Calif. « No. Andover, Mass 
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eras, nuclear radiation samplers or 
weather recording equipment. 

Consolidated Electrodynamics will 
supply ARDC with additional 
magnetic-tape, recorder-reproducer 
equipment for testing ICBM’s at 
Air Force Missile Test Center. 
Contract: $80,000. 

Packard-Bell Electronics gets R&D 
contract with Army Ordnance Dis- 
trict, Los Angeles, for a_high- 
speed, digital computer to work in 
conjunction with equipment at 
Army Computation Center, Red- 

stone Arsenal. Equipment will 
compute the behavior of such dy- 
namic systems as aircraft and mis- 
sile airframes, inertial guidance and 
fire control devices. 

Packard-Bell also wins two Bu- 
Aer contracts: $300,000 for design, 
development and production of 
radar test equipment; $1 million 
for production of iff equipment for 
military aircraft. 

Texas Instruments has $1,394,318 

contract with USAF for a photo- 
graphic mapping radar _ svstem. 
When airborne the system _pro- 
duces a continuous strip photo- 
graph of the picture appearing on 
the radar scope covering a broad 
corridor of the terrain below. 

National Co. wins $609,525 con- 
tract from Army Signal Supply 
Agency for development of mili- 
tary-type Atomichrons. The Atomi- 
chron utilizes the atomic principle 
of frequency control. It compares 
the precise unvarying resonance of 
the atoms of cesium with the out- 
put of a crystal oscillator to obtain 
a high degree of stability. 

Philco will build f-m multiband 
radio-relay units and associated 
parts for field-telephone circuits 
for Army Signal Supply Agency. 
Contract: approximately $10 mil- 
lion. 

Magnavox gets $1,618,800 contract 
with BuAer for listening sono- 

buoys, AN/SSQ-2B. 

Edo will sell 48 high-precision radar 
units, AN/SPN-23, for use on 
small boats to BuShips. Total con- 
tract: $287,712. 
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NEW PRODUCTS 

Erie Resistor 

More Capacitors Introduced 

U. S. Electronics 

Resist Heat, Moisture 
SMALL sizE and high voltage ratings, in addition to heat and moisture 

resistance, are featured in new capacitors. Mica button capacitors 
announced by Erie Resistor (41) for aircraft and missile applications are 
said to operate continuously at 350 C. U. S. Electronics Development 
(42) announces capacitors hermetically sealed in glass to withstand mois- 
ture with voltage ratings from 600 to 50,000 volts for use in oscilloscopes, 
computers, r-f and pulse circuits. 

Disk capacitors for bypass and coupling applications in printed circuits 
are available from Centralab (43). Aerovox (44) announces paper tubular 
capacitors for radio and tv applications said to be completely free of wax. 
A line of variable piston capacitors is offered in kit form by JFD Elec- 
tronics (45) for research and development engineers. 

Rheem Mfg. (46) announces a 
120-watt 1-f amplifier for use in 
guided missiles and_ telemetering 
systems for long-range coverage. 
. . . Portable radiotelephones for 
geophysical applications developed 
by Kaar Engineering (47) operate 
on 6 or 12-volt batteries. . . . Called 
the Planimeter, a desk-size analog 
computer by Librascope (48) can 
be used for integrating from chart 
recordings of quantities such as 
flow, pressure, specific gravity. 

PCA Electronics (49) announces 

120-microsecond delay line with a 
rise time of 1.4 microseconds. . . . 
Rated at +0 watts peak pulse power, 
an X-band magnetron is an- 
nounced by Microwave Associates 
(50) for airborne radar beacon and 
navigation systems. . . . A scope- 
type data displav unit that will 
present a visible record of up to 
20,000 alphanumeric characters 
per second has been developed by 
Advanced Electronics Mfg. (51). 

The type PA3C-1 magnetic am- 
plifier, produced by Magnetic Con- 

For more information use READER SERVICE CARD 
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trols, (52), has been designed spe- 

cifically to provide proportional 
temperature control in response to 

resistance changes in a tempera- 

ture sensor. Hermetically 
sealed in a stainless steel housing, 
Gulton Industries’ (53) ultrasonic 
transducer is suitable for clean- 
ing, degreasing, processing. 

British designed electronic reader 
by Solartron Electronic Group, Ltd. 
(54) converts printed data auto- 
matically into computer language. 
. . . Small size digital control com- 
puter is announced by Ramo- 
Wooldridge (55) for control of in- 
dustrial process plants. . . . George 
A. Philbrick Researches (56) an- 
nounces a computing device which 
provides an output voltage that is 
an arbitrary function of two in- 
dependent varying input voltages. 

Diffused silicon diode-rectifiers 
by Texas Instruments (57) feature 
400-ma average forward rectified 
current and 600-volt peak inverse 
voltage ratings. . . . Vibrator power 
supplies in kit form are offered by 
Heath (58) for operating electronic 
equipment away from power lines 
on either 6 or 12-volt batteries. 

Three 110-degree tv picture tubes 

39 



Checking Plant Sites? 

Compare the 

results 
in Santa Clara County 

before you decide! 

that require no ion trap are added 
to Sylvania’s (59) line. . . . Hycon 
Eastern (60) announces availability 
in mass quantities of crystal filters. 
. .. Antennas for operation at fre- 
quencies from 27 to 90 me are 
available from Tele-Beam Indus- 
tries (61) for use at base stations in 

two-way radio communication sys- 
tems. 

TRADE MARK 

According to IBM Executive Vice Presi- 
dent, L. H. LaMotte, “Employees of our 
San Jose Plant in Santa Clara County 
are unusually enthusiastic over the 
pleasant living conditions. We expect 
this attitude will result in good morale 
and high production.” 

YOU SHOULD HAVE THESE 
UP-TO-DATE FACTS 

Accurate statistics are a necessity for 
wise decisions. 
Write today for the new folder, 
“Distribution Facts about the West.” 

SAN JOSE 
SANTA CLARA COUNTY 

MO Ut res Sate 

SAM JOSE CHAMBER OF COMMERCE 
DEPT. 15A, SAN JOSE 13, CALIFORNIA 

Circle 18 Readers Service Card 

McGRAW-HILL 
TECHNICAL WRITING SERVICE 

WRITES + EDITS 
ILLUSTRATES 

PRINTS 
YOUR publications ... 
to YOUR specifications 

TWS relieves you of all or 
any of the many problems 
encountered in the produc- 
tion of your... 

EQUIPMENT MANUALS - HANDBOOKS 

PRODUCT CATALOGS-TRAINING AIDS 

PAMPHLETS — REPORTS — BROCHURES 
COMPANY HISTORIES — PARTS LISTS 

150 
WRITERS — EDITORS — ARTISTS 

ARE AT YOUR SERVICE 

WRITE: 
Project Consultant 
TWS—McGraow-Hill 
330 W. 42 St. NYC 36 
Phone: LOngacre 4-3000 

Farrand Controls (62) announces 

Inductosyns in 7 and 10-inch sizes 
with accuracies of 2 and 1 second 

of arc, respectively. . . . A transis- 
torized instrument for civil engi- 
neers, contractors, geologists has 
been designed by Geophysical Spe- 
cialties (63) that determines the 
depth to bedrock up to 50 fect 
without drilling. . . . Saxton Prod- 

ucts (64) now has 300-ohm open- 

line transmission wire for commu- 

nity tv installations. 

Relays for low-power circuits of- 
fered by Iron Fireman (65) feature 
total operating time of one to two 
milliseconds. . . . Two high-voltage 
fused glass-to-metal hermetic ter- 
minals for transformer applications 
have been developed by Fusite 
Corp. (66) with ratings of 3,500 

and 5,000 volts rms. . . . Crystal 
ovens offered by Monitor Prod- 

Outside Looking In 

ucts (67) are said to meet or exceed 
the requirements of MIL-I-1681B 

and MIL-E-5400. 

A transfer function analyzer by 
Solartron (68) is claimed to save 
engineering time in designing open 
and closed-loop servo systems. . . . 
Transistorized dual-pen strip-chart 
recorders by Mount Sopris Instru- 
ment (69) are servo-driven, self-bal- 
ancing potentiometer types. 
Photoelectric sensing probes an- 
nounced by Autotron (70) feature 

curved  light-conducting —_ Lucite 
probes to reach hard-to-get-at 
places. 

Accelerometers introduced — by 
Edcliff Instruments (71) operate in 

the range of +0.5 g to +150 g. 
. . Frequency-sensitive detectors 

have been developed by Airpax 

(72) to operate directly from the 
transistor amplifier of an electronic 
tachometer, speed meter, frequency 
meter or telemetering receiver. 

Jan Hardware (73) announces a 

high-impact shock tester for test- 
ing diodes, transistors, relays in ac- 

cordance with MIL-T-12679A and 

MIL-S-19500A. . . . Vibration re- 

sistant quartz for frequencies from 

20 to 150 ke are available from 

Conductivity meters allow thickness measurement of rough or oxide- 
coated surfaces says Magnaflux Corp. Foundryman uses one to check 
casting 
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Adams Associates (74) for missile 
and aircraft applications. .. . A 
sensitive relay by Ebert Electron- 
ics (75) is said to control 60-ampere 
loads from a 2-microampere source. 

Accelerometers developed by Pa- 
cific Scientific (76) feature dual or 
single potentiometer and/or switch 
pick-offs. Oscillographs for 
flight-test recording announced by 
Consolidated Electrodynamics (77) 
are said to operate at temperatures 

from —65 to 250 F at altitudes up 
to 120,000 ft. . . . Chopper stabili- 
zation is used in d-c amplifiers 
offered by Mandrel Industries (78) 
for use as preamplifiers with re- 
corders of the meter-movement 
type. 

Machlett Labs (79) announces 
the type 6623 transmitting tube 
for use as a power amplifier or os- 
cillator in the 2 to 5-kw power 
level. . . . Half sine-wave voltage 
pulses are supplied by Burroughs 
(80) pulse generator for 1.6 to 10.4 
me. . . . Said to have flat response 
from 50 to 15,000 cps, Stancil Hoff- 
man’s (81) transistorized amplifier 
is said to have unusually good auto- 
matic gain control. 

Replacements are available from 

Amperex (82) for 12AT7, 12AU7 
and 12AX7 twin triodes at no 
extra cost that are said to provide 
improved performance and reliabil- 
ity . . . A data logger by Hanson- 
Gorrill-Brian (83) will sequentially 
log up to 50 analog variables, con- 
tinuously, on demand or at timed 

intervals. 

Subminiature connectors are 
now available from Elco (84) with 
16, 40 and 48 contacts of silver- 
plated phosphor bronze. . . . Glass- 
reinforced plastic sheet and Teflon 
are used in space and weight-saving 
terminal boards announced by Tri- 
Point Plastics (85) for miniaturized 
equipment. 

Inverters offered by American 
Television & Radio (86) supply 
110-volt, 60-cycle output from d-c 
sources. . . . Noise chambers for 
testing electronic components and 
assemblies used in jet aircraft and 
guided missiles are announced by 
RCA (87). Transistorized 
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power supplies are used in Mo- 
torola’s (88) mobile radio units, 
eliminating the need for a vibrator. 

Programmed current pulses are 
provided by a generator intro- 
duced by Rese Engineering (89) 
for the research, development and 
testing of digital systems and com- 
ponents. . . . Wheatstone bridges 
covering the range from 0.01 ohm 
to 1,111 megohms are available 
from Leeds & Northrup (90) for 
calibration of resistors and making 
laboratory resistance measurements. 
. . . Precision wire-wound resistors 
featuring tension-free windings are 
now available from Kelvin Electric 
(91) with axial leads. 

Miniaturized, encapsulated 
blocking-oscillator pulse generators 
announced by Spivey (92) are avail- 
able with triggered and fixed or 
variable frequency repetition rates 
from one cps to 200 ke and with 
pulse widths from 0.5 to 20 micro- 
seconds. . . . Potentiometers for 
pad or trim resistance functions 
have been designed by Clarostat 
(93) for use in extreme ambient 
conditions of temperature, mois- 

ture, shock and vibration. 

Output voltage from less than 
500 to 5,000 volts d-c with regula- 
tion of 0.005 percent is furnished 
by a power supply introduced by 
Hamner Electronics (94) for use 
in scintillation counting and ioniza- 
tion chamber work. . . . Recharge- 
able nickel-cadmium button cells 
announced by Gulton Industries 
(95) deliver 1.2 volts for missile 
testing and telemetering. 

Fourteen-channel magnetic tape 
recorder-reproducer systems have 
been designed by Consolidated 
Electrodynamics (96) for handling 
analog, pdm and f-m signals. . 
Pacific Semiconductors (97) is pro- 
ducing a diode recovery-time tester 
that allows measurement of the 
switching transient when a diode is 
switched from the forward-biased 
to the reverse-biased state. 

A line of capacitors announced 
by Electron Products (98) in 200, 

400 and 600-volt ratings is said to 
meet all requirements of proposed 
high-reliability specification MIL- 
E-14157A. . . . Called the Compu- 

Jf Checking Plant Sites? 
Compare the 

results 
in Santa Clara County 

before you decide! 

Mr. W. A. Abbott, Jr., Manager of the 
San Jose Ford plant, made this com- 
ment. “Our objective was to increase 
volume of production. Since opening our 
new plant in Santa Clara County, we 
have broken all previous records.” Ask 
any other industrial firm why this com- 
munity was selected. The answers will 
convince you! 

YOU SHOULD HAVE THESE 
UP-TO-DATE FACTS 

Accurate statistics are a necessity for 
wise decisions. 
Write today for the new folder, 
“Distribution Facts about the West.’ 

SAN JOSE CHAMBER OF COMMERCE 
DEPT.15-B,SAN JOSE 13, CALIFORNIA 

Circle 19 Readers Service Card 

| Stay, nat +f \ 

Men on the Move 
Now available 

in a new edition... 
with new figures. 

This popular booklet points up the 
important sales problem of personnel 
turnover in industry. Out of every 
1,000 key men (over a 12-month pe- 
riod) 343 new faces appear ... 65 
change titles ... 157 shift... and 435 
stay put. These figures are based on 
average mailing address changes on a 
list of over a million paid subscribers 
to McGraw-Hill magazines. 

Write us for a free copy 

Company Promotion Department 

McGraw-Hill Publishing Co., Inc. 
330 West 42nd Street, 
New York 36, New York 



P&B PROGRESS/ 
UNIQUE DESIGN IMPROVES WEIGHT, SIZE, PERFORMANCE. FACTORS 

NEW! 
‘Miniature telephone type relay has 

Fjbgel=) le) an-Jelele).garaleya-Halesempaalptait-neker= 

Unusual for a telephone type relay, the struction and to an exclusive hinge desi 
MG Series has excellent stability under which provides zero heel gap. 

3 high shock and vibration conditions. Tests Open, dust covered or hermetic 
NEW show this miniature, light weight (only sealed, the MG is available with con 

1.2 oz., open) relay withstands vibration arrangements up to 4 Form C (4PDT). 
POTTER & BRUMFIELD of 10g 55 to 500 cycles per second and will is rated for ambient temperatures 
MG SERIES RELAY operate under shock to 30g according -55°C to +85°C. A high-temperatu 

to Mil-R-5757C. version with a range of —65°C to+ 125 
The superior performance of the MGis___ will soon be available. Write or wire tod 

due in part to its unique single stack con- for complete specifications and delivel 

Cs 

NC., PRINCETON, INDIANA—SUBSIDIARY OF AMERICAN MACHINE & FOUNDRY COMPANE 



Coder, a system introduced by 
Epsco (99) gathers asynchronous 
digital information and records it 
on magnetic tape in selected se- 
quence with record numbers and 
manually inserted fixed data. 

Hermetically sealed miniature 
d-c relays announced by Joseph Pol- 
lak Corp. (100) feature 5 percent 
differential between pull-in and 
drop-out. 

New Product Makers 

: Erie Resistor, Erie, Pa. 
‘ - : U.S. Blectronies Development, 1323 Airway, 

- Glendale 1, Calif. 
POLYSTYRENE - 3: Centralab, 900 E. Keefe Ave., Milwaukee 1, 

DUST COVER 3 Aerovox, New Bedford, Mass 
: 77 Electronics, 6101 16 ware. Brooklyn 4, 

MG SERIES 5: Mein Mfg., 7777 Industry Ave., Rivera, 
lif 

: a Engineering, P. O. Box 1320, Palo Alto, 

TERMINALS: i : Lrassepe. aes wy Ave.. nein Calif. 
= i 9: ectronics, 16799 Schoenborn St., Sepul- 

Open Relay: Pierced Solder Lugs. li ! veda, Calif. 
: “ 5 4 50: Microwave Associates, Burlington, Mass 

Contacts: Two #18 AWG wires. Coil: Two #20 AWG wires. : 51: Advanced Electronic ‘Mfg., 2025 Pontius Ave., 
. 0s Angeles 

Hermetically Sealed: 4 52: Magnetic Controls, 6405 Cambridge St., Minn- 
: eapolis 16, Minn 

Miniature plug-in header with 7, 9 or 14 pins. Multiple Solder oa Industries, 212 Durham Ave., Metuchen, 
° ? . : 54: Solartron Electronic Group, Ltd., Queen’s Rd., header with hook and terminals for three #20 AWG wires. Thames Ditton, Surrey, England 

Polystyrene Dust Cover: Micro Ribbon plug-in type. a Los Angeles 45, Calif. ae Aro igre 
Mating receptacle: Amphenol #57-20140 or similar. ‘ia a 10, Mass. gale MeleSiaipeeseIE ttt 

57: Texas Ins s, 2929 Cedar Springs Rd., INSULATION RESISTANCE: 100 megohms min. vallas 21 Texas. See or Dallas 21, Tex 
. 58: Heath, 305 Territorial Rd., Benton Harbor, 

VIBRATION: .065” excursion 10-55 cps. : Mie 
59: Sylvania Electric, 1740 Bway., New York 19, 

10g 55-500 cps. upon request. N. Y. 
q ’ 50: Hycon Eastern, Cambridge, Mass. 

SHOCK: 30g according to Mil-R-5757C upon request. gL: Tele- Beam Industries, Atlas Peak Rd., Napa, 

TEMPERATURE RANGE: =—$5°C to +85°C | 52: Sa a ‘ontrols, 4401 Bronx Blvd., New York 
i 0 

WEIGHT: 1.2 ozs. (open) 2.0 ozs. (sealed). ‘—i 
. b4: Say "rr ts, 166 One Ave., B x 16, PULL-IN SPEED: Approximately 15 ms at nominal voltage. ee ee ees ee 

° ° 55: Irc Fire , 2838 S.K 9 Ave., Portland 2, DROP-OUT SPEED: Approximately 10 ms at nominal voltage. isan peered Ore. 
4 : 36: Fusite Corp., 6000 Fernview Ave., Cincinnati 

CONTACTS: 3/32 silver. 13, Ohio 
37: Monitor Products, South Pasadena, 

CONTACT ARRANGEMENT: 4 pole, double throw (4 Form C). 38: pe ge 10761 Burbank Blvd., North Tiony- 
wood if. 

COIL POWER: 3 watts max. DC @ 25°C. Continuous duty. ! 0 ee te ee 
1 70: Autotron, Box 722-H, Danville, Ill. 

P&B STANDARD RELAYS ARE AVAILABLE AT YOUR LOCAL a Mountain Ave.. 
ELECTRONIC, ELECTRICAL AND REFRIGERATION DISTRIBUTORS : 34 x, Fort Lauderdale, Florida 

: , . 6 : 73: , 75 N. 1 Brooklyn 11, N.Y. 
See our catalog in Sweet's Product Design File. : Adams Associates, 28 x qi St., York, Pa. 

: Ebert Electronics, 212-26 Jamaica Ave., Queens 
; Vilage 28, N. Y. 
; 6: Pacific Scientific, P. O. Box 22019, Los Angeles, 

> se Calif. 
77: Consolidated Electrodynamics, 300 N. Sierra 

a Madre Villa, Pasadena, Calif. 
* ‘e 8: Mandrel Industries, 5134 Glenmont Dr., Hous- 

ton, Tex. 
9: Machlett Labs., 1063 Hope St., Springddle, 

Conn. 

PRINCETON, INDIANA ; : Burroughs, 1209 Vine St., Philadelphia 7, Pa. 
: Stancil-Hoffman, 921 N. Highland Ave., Holly- 
wood 38, Calif. 

' 2: Amperex,. 230 Duffy Ave., Hicksville, N. Y. 

SUBSIDIARY OF AMERICAN MACHINE & FOUNDRY COMPANY 33 : Mensen-Gerrilt- Brian, 85 Hazel St., Glen Cove, 

Manufacturing Divisions also in Franklin, Ky. and Laconia, N. H. | : Eleo, M St, Philadelphia, P Pa. 
P ‘ 5: Tri-Point Plastics, Albe' uw. ¥ 

Mail the coupon below for further engineering data on P&B’s MG Relay plus new 86: a & Radio, 300 E. 4 St., St. 

compact catalog of standard type relays. If you need answers to a specific applica- / 87: RCA, 30 Rockefeller Plaza, New York 20, N. Y. 
tion problem, write in detail. : 8: Motorola, 4501 W. Augusta Blvd., Chicago 51, 

- Rese Engineering, 731 Arch St., Philadelphia 
Pa 

3 Ea & Northrup, 4934 Stanton Ave., Phila- 
4 delphia 44, Pa. : 

Potter & Brumfield, Inc., Princeton, Indiana : 91: Kelvin Electric, 5907 Noble Ave., Van Nuys, 
3 i Calif. 

Attn: T. s White, Brig. Gen. USMC (Ret.) : 2: Spivey, Inc, 4908 Hampden Lane, Washing- 
; ton 14, D. © 

Special Projects Engineer } 93: Clarostat, Dover, N. H. : 
: 94: clec’ ies, P. O. x 531, Prince- Please send me complete engineering data on the MG Relay : a pee —— = 

plus the new compact catalog of P&B standard relays. ; 95: Gulton Industries, 212 Durham Ave., Metu- 

96: Consolidated Electrodynamics, 300 N. Sierra 
Nome Madre Villa, Pasadena, Calif. 

: Pacific Semiconductors, 10451 W. Jefferson 
Bivd., Culver City, Calif. 

: Electron Products, 430 N. Halstead Ave., 
Pasadena, Calif. * 

+ Epeee, 588 Commonwealth Ave., Boston 15, 
Mass. 

: Joseph Pollak Corp., Freeport St., Boston 22, 
Mass. 
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Circle 20 Readers Service Card 



BROADCASTING 

A-M Stations Near Limit? 
Little room is left for new a-m sta- 

tions. Possible solution to interfer- 

ence gets second test 

Room is running out for new a-m radio stations. As 
of the end of July, 3,095 a-m broadcast stations were 

on the air. A total of 3,250 were authorized. 
“There’s a little room west of the Mississippi,” 

says an FCC official, “but in the East, new stations 
are going to have to be shoehorned in.” 

No one has speculated as to the total number of 
a-m stations that can be fitted in under present 
FCC rules. One Commission guess: somewhere 
under 4,000. 

That guess is based on the premise that every 
possible a-m station would be built. Actually eco- 
nomic factors bring the ceiling down considerably. 
Probably no wide expansion of a-m facilities will 
take place soon in low-population states such as 
Nevada, North Dakota and South Dakota. 

What building activity is left (around 200 a year) 
is for local a-m stations. This takes in class 3 (500, 
1,000, 5,000 watts) and class 4 (100, 250 watts). 

Adding to the congestion is constant station de- 
site for more power. Class 4 stations have recently 
been asking the Commission for permission to move 

DCAST STATIONS ON THE AIR 

up to 1 kilowatt. Though rejecting blanket permis- 
sion, FCC will hold hearings. 

However, one possible solution to the congestion 
of a-m broadcast stations is now about to undergo 
its second test. The flagship station of the ABC 
Radio Network, WABC, New York, N. Y., has re- 

ceived FCC permission to use compatible single side- 
band transmission. WABC, with this transmission, 

will use approximately half of the spectrum. space 
it uses with normal double sideband. First test on 
WMGM, New York, helped interference problems 
and cleared reception on standard a-m receivers. 

FCC ACTIONS 
STATION MOVES 

AND PLANS 
e Grants temporary authority to 

the Office of Civil Defense of 
Puerto Rico to operate 15 base sta- 
tions on frequency 159.57 mc in 
the Special Emergency Radio Serv- 
ice during the hurricane season. 

e Exempts 23 vessels from new 
ruling that requires vessels carry- 
ing more than six passengers for 
hire be equipped with radiotele- 
phone. 

e Permits electric utilities to en- 

gage one-way signaling on mobile 
service frequencies to indicate elec- 
tric-line failures. 

¢ Proposes to amend aviation 
tules to make frequency 127.3 mc 
available for international aeronau- 
tical in-flight operations on the East 
Coast of the United States. 

44 -¢ 

¢ Considers possibility of author- 
izing low-power television broadcast 
repeater stations, sometimes known 
as boosters. Commission asks for 
engineering data and comment. 

FCC had originally dismissed 
boosters on vhf channels but peti- 

tion by Governor Steve McNichols 
of Colorado recently reopened the 
question. 

¢ Proposes to substitute fm 

channel 260 for 281 at Bangor, 
Maine. 

e Adds tv commercial channel 8 

to Waycross, Georgia. 

e Amends Table A of the Cana- 
dian-USA Television Agreement 
after exchange of letters with its 
Canadian counterpart, the Depart- 
ment of Transport. 

September 

Westinghouse Broadcasting sepa- 
rates its four f-m stations from 
programming dependence on_ its 
a-‘m or tv facilities. WBC presi- 
dent Donald H. McGannon thinks 
f-m broadcasting is ready now to 
establish itself as a major medium 
of entertainment. 

WCRW,, Chicago, IIl., plans to in- 
stall a new transmitter. 

WMIL, Milwaukee, Wis., installs 

new transmitter. 

WSTU, Stuart, Fla., increases 

power from 100 to 250 watts. 

KCCT-FM, Corpus Christi, Tex., 
plans to move to Pasadena, Texas. 

WRITV, Riverhead, N. Y., increases 
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power from 500 watts to 1 kilo- 

watt. 

WLWT, Cincinnati, Ohio, in- 

stalls mobile color studio. 

WVET, Rochester, N. Y., installs 

new auxiliary transmitter. 

KOME, Tulsa, Okla., control passes 

from John Brown University to 

John W. Kluge and Marcus J. 
Austad. Price is $100,000. Kluge 
already has an interest in five a-m 
stations and one ty station. 

WNAM, Neenah, Wis., is bought 

by Neenah-Menasha Broadcasting 
(S. N. Pickard, sole owner) from 

Valley Communications. Price is 
$154,000. 

WDOD and WDOD-FM, Chatta- 

nooga, Tenn., are sold. Buyer In- 
terstate Life and Accident Insur- 
ance Co. pays $200,000 to Earl W. 
Winger for control. 

KPEG, Spokane, Wash., changes 
hands. F. Kemper Freeman, EI- 

well C. Case and Mrs. Florence G. 
Hayes pay Rogert D. and Martha 
M. Rapp $137,500. 

WAEB, Allentown, Pa., becomes 

the property of WAEB Broadcast- 
ers (president, William Rust, Jr.) 
on payment of $200,000 to 
WAEB, Inc. 

WNOW, WNOW-FM and 
WNOW-TYV, York, Pa., is bought 
by WNOW, Inc. (president, Wil- 
liam Rust, Jr.) from The Helm 
Coal Co. for $255,000. 

KCOK, Tulare, Calif., control 

passes to Joel K. and Harriet E. 
Munger from KCOK, Inc. for $42,- 

170. 

WGAD, Gadsden, Ala., control 

goes to Escar L. Roberts, Edward 
Z. Carrell, Dendy L. Jackson and 
member of Congress Albert M. 

Rains. They pay $25,000. 

WFYC, Alma, Mich., control 

passes to Wayne G. Harris, David 
Sommerville, H. B. Gase and Gil- 

bert E. and Betty Thomas for $70,- 
100. 

 KEARFOTT COMPONENTS 
INCLUDE: 

Gyros, Servo Motors, Synchros, 
Servo and Magnetic Amplifers, Ta- 
chometer Generators, Hermetic Ro- 
tary Seals, Indicators and other Elec- 
trical and Mechanical Components. 

KEARFOTT SYSTEMS INCLUDE: 

Directional Gyro Compass Systems, 
Three Gyro Stable Platform Systems 
and Inertial Navigational Systems. 

NEW 

EARFOTT 
COMPONENTS 

| FOR LIGHT, MORE RELIABLE 
| SERVO SYSTEMS 

SERVO MOTORS 

Standard Kearfott servo motors and servo motor- 
generator combinations are now available for 
operation with transistorized amplifiers. These 
units feature center tapped control phase windings 
rated 40 volts in series and 20 volts in parallel. 
Fixed phase excitation to size 8 and 10 units is 26 
volts 400 cps and to size 11, 15 and 18 motors 115 
volts 400 cps. 

SUMMARY OF CHARACTERISTICS 

Size Stoll No Lond Wotts Weight 
Torque Speed Phase 

8 -33 oz. in. | 6200 RPM 3.4 2.1 oz. 
10 -28 oz. in. | 6500 RPM 3.1 1.5 oz. 
WW 63 oz. in. | 6700 RPM 3.5 4.5 oz. 
15 1.53 oz. in. | 5300 RPM 6 7.30 oz. 
18 | 2.4 oz. in. 5300 RPM 9 12.2 oz. 

TRANSISTORIZED AMPLIFIERS 

A new transistorized servo amplifier suitable for 
driving size 8, 10, 11, and 15 servo motors is also 
available. This amplifier provides a 40 volt, 6 watt 
output. Designed to meet the requirements of 
MIL-E-5400 it is rated for operation over the am- 
bient temperature range of —54°C to +71°C. Two 
captured screws and a recessed connector are sup- 
= with unit. Dimensions 1 96" x 1%" x 1%" 
igh, weight 4.7 oz. 

Write Today For Descriptive Technical Data 

earfott 

A SUBSIDIARY OF 

GENERAL PRECISION EQUIPMENT CORPORATION 

—— 

KEARFOTT COMPANY, INC., LITTLE FALLS, N.J. 
Sales and Engineering Offices: 1378 Main Avéiive, Clifton, N.J. - 

Midwest Office: 23 W. Calendar Ave., Lo Grange, Ill. 

Malic aie cree 
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West Coast Office: 253 N. Vinedo Avenve, Pasadena, .Colif. 
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South Central Office: 6211 Denton Drive, Dallas, Texas 
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Save Moues 
and “Jime wtth 

SOLDERING LUGS 

* TERMINALS e 

PRINTED CIRCUIT 

HARDWARE 

Tell us about your application and 

production requirements. We’ll 

supply your needs from our com- 

plete line—or adapt to your speci- 

fications—and show you how to cut 

costs and speed up production! 

@ Miniature Tubular Terminals, 

Wire Wrap Terminals and 

Contacts for Automated Printed 

Circuit Applications 

@ Solderless Crimp-on Terminals 

@ Line Cord Interlock Terminals 

© Automatic terminal inserting, 

crimping and staking machines 

Contact us today. Send blue print 

or specifications for specific infor- 

mation. Request bulletins for gen- 
eral information. 

TOOL and MANUFACTURING CO. 

4023 W. LAKE ST. * CHICAGO 24, ILL. 
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Device shows new method of ... 

Washing Transistors 
New Bell Labs distilled water way uses ioniza- 

tion as cleanliness check. It increases product 
reliability, reduces manufacturer's rejects 

A continuous water washing 
method of removing surface con- 
tamination from semiconductor 
components has been adapted from 
vacuum-tube techniques by Miles 
V. Sullivan of. Bell Telephone 

Laboratories, 
Bell says the method not only re- 

moves water-soluble etching resi- 
dues, but monitors the effectiveness 
of the wash. The key is that chemi- 
cal etches produce inorganic ma- 
terials which are ionic. 

Distilled water, replaced weekly, 
is continuously recirculated through 
the system at about two liters a 
minute. A small deionizing col- 
umn first reduces the water’s con- 
ductivity to about 0.1 microhm, as 
measured in a conductivity cell. 

The deionized water then rises 
through a vertical standpipe in 
which the parts to be cleaned are 
suspended on a stainless-steel frame. 
After flowing over the upper edge 
of the standpipe, the water passes 

through a second conductivity cell 
and then to a sump for recircula- 
tion. 

The thoroughness of washing is 
specified by the conductivity. 
When the water is no longer pick- 
ing up ionization, it indicates that 
the etching residues have all been 
dissolved and the part is chemically 
clean. Two minutes is usually 

enough time. 
When used on transistors, Bell 

says, Cleaning by this system has re- 
sulted in significant improvements 
in breakdown voltage, sharpness of 
voltage-current characteristics, satu- 
ration current and emitter reverse 
impedance. It increases reliability 
and reduces rejects. 

The technique is not a substitute 
for fabrication cleanliness, Bell 
warns, since it handles just the 
inorganic etching materials. Cus- 
tomary precautions against physical 
and organic contaminants must be 
followed. 

Trainer Simulates Wakes 
AN INEXPERIENCED sonar operator 
picking up echoes from the zigzag 
wakes of an evasive submarine and 
a friendly destroyer will probably 
think he is surrounded by a hun- 

dred ships. A new electronic 
simulator will help the novice to 
learn the difference. 

Reason such normal and impor- 
tant sounds are unfamiliar to him: 
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existing sonor traincrs do not simu- 

late realistically the echoes and at- 
tenuation effects from wakes. Typi- 
cal problem: a wake line between 
a target and the operator’s sonar 

head will return its own echo as 
well as attenuate the all-important 
target echo. 
To complicate the situation fur- 

ther, the degree of attenuation and 
the strength of the wake echoes 
will depend on such factors as age 
of the wake, speed of the vessel 

laying the wake and angle at which 
the sonar signal passes through the 
wake. 

To train personnel before send- 
ing them to sea, Navy recently re- 
quested a training device that 
could remember for 25 minutes the 
moment-by-moment status of the 
sea as Changed by the lingering ef- 
fects of friendly and enemy maneu- 
vers. The device must then repro- 
duce to the trainee the realistic 
shape and intensity of all echoes he 
would normally receive due to these 
effects. 

Solution to the problem has been 
devised by Naval Training Device 
Center, Port Washington, N. Y., 
and a breadboard model will prob- 
ably be ready by January. Using 
either a memory drum or ,mag- 
netic tape and an analog computer, 
the new device will memorize for 
25 minutes the behavior of the sea 
and almost anything that occurs to 
it due to the presence of wakes. 

The drum will know the time 
clement and other factors affecting 
intensity of the signals. The ana- 
log computer will determine the 
p-oper echo level at any particu- 
lar moment to send to the audio 
system of the sonar. 

Gruen Applied Science Lab has 
been contracted to develop the 
wake simulator. When completed, 
it is planned that all of Navy's 
sonar trainers will be modified to 
incorporate the new device, desig- 
nated 15R13. 

Complete sonar trainers will 
then be able to reproduce such ef- 
fects as target’s and own ship’s 
speed and course information, 
relative position information, echo 
signals and their reverberations, 

marine life, sea state and pings 
from other than own ship’s sonar 
sets. 
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Worker Skills Count 
Electronics parts maker finds potential pro- 

duction workers in Florida. One ad brought a 

flood of 200 job applicants 

AN ELECTRICIAN working on a new 
plant in Fort Lauderdale, Florida, 
recently saw a toroidal winder be- 
ing installed. “My wife can oper- 
ate one of them.” And she got a 
job in the new Airpax building now 
being occupied. 

Although finding an experienced 
operator was a rare bit of good 
fortune, Airpax finds many Fort 
Lauderdale residents have high 
aptitudes for specialized electronic 
production work. 

This reflects the experience of a 
number of electronic firms moving 
to rural areas. Space, low taxes, 
other advantages were anticipated. 
But the availability of potential 
production workers was an unex- 
pected blessing. 

Airpax was outgrowing iis facili- 
ties in Middle River, Md. With no 
adjacent land on which to expand 
its plant, it had to seek new quar- 
ters. Florida looked good, since re- 
cruiting engincers to this vacation- 
land would be easy. In fact, some 
officials of the company feel that 

the pleasant environment stimu- 
lates engineering creativity. 

But what about production work- 
ers? A seven-inch ad in a Fort Lau- 

Computers Cut 
Computers are shrinking airplane 
development. So said Frank B. 
Cozzone, Lockheed’s manager of 

mathematical analysis while speak- 
ing to the NATO Advisory Group 
for Aeronautical R&D in Lon- 
don. 

Electronic computers have held 
mathematical analysis costs on de- 
velopment of Lockheeds’ Electra 
to $238,400 for the period July 
1955 to April 1957. Without com- 
puters, states Cozzone, the cost 
would have been $112 million or 

470 times larger. 
Computers let engineers set up 

more accurate and complete repre- 

sentations of a problem than previ- 

derdale paper flooded the United 
States Employment Services office 
with more than 200 applicants. 

Similar ads in Maryland papers 
used to bring one or two applicants. 
Seems most of the production work- 
ers already had good jobs with some 
of the larger firms in the area. 

Biggest surprise was the results 
of aptitude tests for short-run pro- 
duction of special components, gen- 
erally of the saturable-reactor type. 
About 40 of the applicants looked 
like top-grade material. 

Frank Rockett, advertising man- 
ager, offered an opinion about the 
results. Many of the applicants are 
immigrants to Florida, often from 
rural areas. They’re the kind of peo- 
ple with enough initiative to leave 
home and start a new life. These 
self-sufficient individuals are often 
good on this kind of production 
line. Only limited quantities of 
components are made before the 
product is modified. The produc- 
tion worker must change, learn new 
tricks, make judgments. 

“TI don’t have anything against 
city people,” says Rockett. “But 
country people seem more used to 
doing things on their own.” 

Design Cost 
ously possible, Cozzone says. Most 
of engineer’s time can be spent 
analyzing the solutions and study- 
ing new fields. Computers do the 
dog labor. 

Lockheed’s computers gathered 
rapidly information about the Elec 
tra that would normally have taken 
months of wind-tunnel and flight- 

test work, 
Computers have done complete 

analyses of the Electra over custo- 
mer routes. They have been let 
loose on a variety of problems: 
aerodynamics, thermodynamics, 
acoustics, structures, engine per- 
formance, fuselage heating and 
many other items. 



FOREIGN BUSINESS 

Nato: $500 Million Kitty 
U. S. may pay half of $2 billion 

program that is 25% electronic; 
Nato silent on awards 

WHEN CONGRESS passes a foreign aid bill, it may 
release more money for electronics in Europe under 
the Nato infrastructure program. 

Infrastructure is the military and civilian construc- 
tion program to provide facilities that would be 
needed by Nato forces in the event of war. 

The administration wants to increase the U.S. 
contribution to the $2 billion program from $780 
million to $1 billion. Other Nato countries contri- 
bute the remainder. 

An estimated $500 million, roughly one-fourth of 
the overall construction program, is being spent by 
the Nato nations for telecommunications facilities, 

radar installations and radio navigation aids. 
Infrastructure contracts, with the approval of the 

North Atlantic Council, are let by each “host” coun- 
try under a system of international competitive bid- 
ding. 

American firms that establish “proof of compe- 
tence” with the Trade Development Division, Bureau 
of Foreign Commerce, are eligible to seek Nato 
contracts. 

In Paris the U.S. Regional Office has made con- 

solidated lists of certified firms and furnished them 
to all Nato countries. Recently, more information 
has been funneled back to Washington for publica- 
tion by the Department of Commerce. 

American firms that have been unaware of Nato 
contract procedures from the start have apparently 
been slow to show interest. In the face of a close- 
mouthed policy on the part of some European coun- 
tries, the U.S: has come to realize that American 

companies could get more Nato contracts than they 
have been getting. 

In asking Nato for information about communica- 
tions contracts already awarded, ELecrronics dis- 
covered some of the international political intricacies 
involved in the Nato program. The infrastructure 
committee in Paris said it knew how much has been 
spent on communications in each country and which 
firms got the contracts, but that it would not release 
the facts. 

The committee freely admitted that the informa- 
tion was classified for political, not military reasons. 
Much of the communications money is being spent 
on national telecommunications lines, an official ex- 
plained. He suggested that individual nations did 
not like to tell their people that such improvements 
are being paid for in great part by the U.S. through 
the Nato program. 

DEVELOPMENTS ABROAD 
EXPORTS 
and IMPORTS 

© West Germany’s weather service ¢France’s National Assembly has In Brussels, Belgium, IBM’s 
has put into operation ten control 
stations for checking the radioac- 
tivity of air and rainfall all over the 
country. Measurements are taken 
every 20 minutes at each station, 
with a warning signal given if a 
critical amount of radioactivity is 
found in three subsequent measure- 
ments. Geiger counters are used to 
examine for radioactivity a filter 
that catches microscopic pollution 
particles. The service is also de- 
veloping balloon-borne instruments 
for checking on high-altitude radio- 
activity. 

¢ In London Mullard reports it de- 
veloped the infrared photocell 
for the Firestreak air-to-air, heat- 
seeking guided missile, shown pub- 
licly for the first time this month. 

48 . 

voted itself a $500,000 electronic 
pushbutton system for recording 
votes. The system, which will go 
into operation by the end of the 
summer recess, will take seconds 
to tabulate votes by the assembly 
compared to the 90 minutes some- 
times required now. 

e Britain’s General Post Office, 
which runs the nation’s telephone 

system, plans to install an elec- 
tronic telephone exchange by 1958. 
The GPO has been engaged in a 
research program with five British 
firms—Automatic Telephone & 
Electrical Co., Ericssons Tele- 
phones Ltd., General Electric Co., 
Ltd., Siemens Brothers & Co. and 
Standard Telephones & Cables 
Ltd. 

September 

rapidly expanding network of com- 
puter centers gets its latest addition 
Sept. 12. It’s the fourth IBM 650 
center to be opened outside the 
U.S. this year. Others are in Lon- 
don, Toronto and Caracas. A 
model 704 computer was also added 
to the Paris center. IBM World 
Trade Corp. expects that Amster- 
dam, Zurich and Stockholm will 
have mode] 650-equipped computer 
centers before the end of 1957. 

Toronto firm of A. V. Roe Canada 
Ltd. and General Precision Equip- 
ment Corp. of New York have 
concluded an agreement to sell and 
manufacture their products on a 
reciprocal basis. Consolidated net 
sales in 1956 were $201 million for 
A. V. Roe and $153 million for 
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GPE. Canadian Applied Research 
is the member of the A. V. Roe 
group primarily concerned. GPE 
participants include Link Aviation, 
Kearfott Co., General Precision 

Laboratory and Askania Regulator 

Co. 

Nato air defense radar equipment 
will be developed cooperatively by 
Compagnie Francaise Thomson- 
Houston of France and Decca 
Radar Ltd. of England. The 
French firm has specialized in an- 
tenna systems now used by French 
and other Nato forces. An agree- 
ment will enable these antenna sys- 
tems to be hooked up with high- 
powered transmitters and displays, 

a Decca specialty. 

West Germany’s production of tv 
sets during the first five months of 
this year reached 288,000 units, 54 
percent more than during the same 
period last vear. So far sales have 
lagged behind the increased output 
but are expected to jump in the 
fall and winter. Total 1957 produc- 
tion of 800,000 tv sets is expected, 
compared ‘o 600,000 in 1956, 
Export outlook is 160,000 units 
this year, compared to 60,000 last 
year. 

French firm Societe Anonyme 
Precilec of Paris will manufacture 
and sell Norden-Ketay synchro and 
servomechanisms in France under 
a new license agreement. Increas- 
ing demand in French industry and 

detense efforts for synchro and 
servo-mechanisms was cited in the 
announcement by the 
Ketay Corp 

Norden- 

Stamford, Conn. 

Federation of Nigeria has issued a 
policy statement describing plans 

| to allocate $12.6 to $16.8 million 
for expansion of telecommunica- 

tions services. Loan copies of the 
statement are available from the 
Near Eastern and African Division, 
Bureau of Foreign Commerce, De- 
partment of Commerce. 

In Britain agreement is reached 
between Bendix Aviation Corp. 
and Thorn Electrical Industries 
for the manufacture in Britain of 
U. S.-designed multipin plug and 
socket connectors for guided mis- 
siles and supersonic aircraft. a NS Orel CUP 
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For Direct Readings as Low as 

0.000,000,000,000,000,1 
#10 moore 

Rely on the CURTISS -WRIGHT 

DYNAMIC CAPACITOR 

ELECTROMETER 
(Model NA 100) 

ELECTRONICS: 

Measurement of semi- 

x al conductor parameters, 
low-level voltages, 

static charges, float- 
ing grid potentials, 
grid currents, and in- 

sulation resistance 

INDUSTRY: 

Beta and gamma 
gauge control systems 

PHYSICS and 

CHEMISTRY: 

Mass spectrometry, pH 
measurements 

NUCLEONICS: 

Reactor control and 
radiation monitoring 
systems 

BIOPHYSICS 

and MEDICINE: 

Measurement of 
stomach acidity, skin 
and cell potentials 

Write for Bulletin NA 100 

Electronic Instruments Department 

A current of 10-16 amp consists of a 
stream of only 625 electrons per second. 
No wonder it takes an extremely sensi- 
tive instrument to measure such traces 
of moving electrons. 

The Curtiss-Wright Dynamic Capaci- 
tor Electrometer will detect even 
smaller currents, since one meter divi- 
sion represents 2 x 10-17 ampere, which 
is well above the noise level. Measure- 
ments up to 10-5 amperes can be made 
at an accuracy of + 2%, not including 
accuracy of input resistor. 

When used as a millivoltmeter the NA 
100 model has 10, 100, and 1,000 mv 
ranges with extremely high input im- 
pedance — 1015 ohms. For micro-micro- 
ampere measurements, 105 to 1013 ohm 
input resistors in decade steps are used. 

Stability in such an instrument is of 
major importance. The drift in the NA 
100 is less than + 1 mv per day. This 
stability can be attributed in part to the 
exclusive, diaphragm-type dynamic ca- 
pacitor and also to inherently stable AC 
amplification. The dynamic capacitor 
operates at a 1,000 cps carrier frequency 
and therefore discriminates against 60 
cycle pick-up. Price F.O.B. Carlstadt, 
N.J., $1,075.00. 

"Or 

ELECTRONICS DIVISION 

CURTISS-WRIGHT 
Circle 23 Readers Service Card 
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SANDERS 

MINICUBE 

BLOWER 

ruggedly 

constructed 

for use on aircraft 

and guided 

missiles 

The Sanders Minicube Blower contains 
both miniature blower and motor in a 

rugged, 1” cube. A single package, it is de- 

signed for use on aircraft and guided missiles 

operating under severe environmental condi- 

tions. It is operable over wide ranges of 

vibration, acceleration and temperature, and 

is suitable for many exacting applications. 

The Sanders Minicube Blower can be used 

to: 

e Eliminate hot spots in subminiature 

equipment 

e Prevent fogging of lens or viewing glasses 

e Cool Klystrons and other electronic tubes 

and devices 

e Maintain uniform flow of air in restricted 

space 

SPECIFICATIONS 

Output: 3 cubicfeet of Speed: 22,000 RPM 

air/minute Size: 1” x 1” x 1” 
Input: 400 cps, 4 watts Weight: 1 0z. 
Voltage: Model 1: 6 volts 

Model 2: 26 volts 

For detailed specifications, 

write Dept. E 

PLANTS and PEOPLE 

WestincHousE Electric opens a 

new reactor evaluation center (pic- 
ture) on an 850-acre tract 29 miles 
southeast of Pittsburgh. 

Charles H. Weaver, Westing- 

house’s atomic power v-p, says the 
center will be used “to check out 
reactor calculations and the value 
of various types of control rods in 
prototype cores for power reactors.” 
Perry W. Davison moves up to 
manage the new facility. 

First major job for the center will 
be to test the core for the big re- 
actor Westinghouse is building to 
test nuclear materials. The testing 
reactor is going up on the same 
850-acre site, will be completed 
late next year. Meantime the 
evaluation center is working on 
other industrial jobs. 

The center contains a combined 
office and shop area, a contro] room 
and a critical experiment room. In 
the experiment room is a 37-ft steel- 
girder “tower” which will support 
nuclear core tanks as tests are con- 
ducted on the cores. 

Fngineers will take test readings 
on the monitor console in the con- 
trol room by remote controls and 
instruments. Closed-circuit tv will 
let control operators observe ac- 
tivity inside the experiment room. 

Meanwhile, the rest of Westing- 
house has been busy. Firm’s carrier- 
microwave department has _ ex- 
panded its facilities in Halethorpe, 

Atom Test Center Opens 
Md., with a new office building 
next to the manufacturing plant. 
Transformer division opens a new 
plant in Los Angeles especially to 
serve West Coast aviation and elec- 
tronics firms with specialty trans- 
former products. A new 24,000-sq 
ft manufacturing and repair plant 
will shortly go up on a 64-acre site 
outside of Charlotte, N. C. 

And the firm’s electronic tube 
division in Elmira, N. Y., gets a 
new general manager as B. W. 
Sauter moves up from a plant man- 
agership. He replaces v-p R. T. 
Orth, who leaves Westinghouse to 

BUSINESS 

MEETINGS 

Sept. 17-18: Electronics Indus- 
tries Association (ex-RETMA) 
Symposium on Machine Tool 
Control Systems, Ambassador 
Hotel, Los Angeles. 

Sept. 24-25: Sixth Annual Con- 
ference on Industrial Elec- 
tronics, Morrison Hotel, Chi- 

cago. 

Oct. 7-9: National Electronics 
Conference, Hotel Sherman, 
Chicago. 
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go ‘with Sanders Associates, Nashua, 
N. H. 

Shifts at 

Royal Electric 
ORGANIZATIONAL shifts at Royal 
Electric Corp., Pawtucket, R. L., 
follow the intracompany trade be- 
tween Royal, an associate of IT&T, 
and Federal Telephone & Radio, an 
IT&T subsidiary. 
FTR recently transferred its Fed- 

eral Cable division to Royal Elec- 
tric as part of IT&T’s plan to clean 
up its organizational lines. Now 
Royal has hired Edwin R. Sine to 
take over as general manager of 
Federal Cable. 

Sine brings J. Leon Brodsky in 
as chief product engineer. Brodsky 
is a longtime FTR man, served as 
chief engineer of its wire and cable 
department since 1949. He now 
heads up all product design, R&D 
and quality control. 

Royal also hired Harold Roveda 
as manufacturing superintendent 
for its cable line. Roveda had to re- 
sign two jobs to take the Pawtucket 
appointment: one as manufacturing 
executive for a cable plant in New 
Jersey, the other the office of 
Sussex County (N. J.) Commis- 
sioner of Elections, to which Gov. 
Robert Meyner appointed him in 
1954. 
FTR sales executive Pat J. Mor- 

risey moves to Rhode Island to be- 
come sales manager of Federal 
Cable. 

Magnecord Moves 
Macnecorp division of Midwestern 
Instruments Inc. is moving from 
Chicago to Tulsa, Okla. All of 
Magnecord’s management and most 
of the skilled technical employees 
will make. the move southward, 
with Midwestern paying moving 
expenses. 

Magnecord will occupy some 
40,000 sq ft on the ground floor 
of Midwestern’s home plant on a 

hilltop overlooking Tulsa. 
Senior v-p E. J. Handley, who 

has served as general manager 
of Magnecord since Midwestern 
bought the company last Decem- 
ber, says Magnecord will keep a 

Announcing. 4 

WALTHAM 
FLOATED RATE GYRO 

Type WG-4 
The WG-4 Floated Rate Gyro is of miniature size for aircraft and 

missile use and is intended to supply a large output signal from each 

of two potentiometer pickoffs under severe conditions of tempera- 

ture, vibration and shock. The basic design incorporates a single 

phase spin motor with high precision governor to render overall per- 

formance independent of line voltage and frequency. Gimbal fluid 

damping is provided with internal compensation for temperature, 

hence the unit does not require temperature control. A high degree 

of null and scale factor stability is achieved through a low stress tor- 

sion bar design. The gimbal system is supported on bearings inde- 

pendently of the torsion bar. A generous provision for differential 

expansion eliminates fluid leakage and hermetic seal problems. 

SPECIFICATIONS FOR BASIC UNIT 

INSTALLATION PERFORMANCE 

DIMENSIONS: 2%” dia., 3%” long eae 
EXTERNAL ELECTRICAL connections vio Viking AX. INPUT: ~75 / a an 
VR9/2AG1 connector. Weight 1.0 Ib. MAX. NULL OUTPUT: + 1°/see, 

SPIN MOTOR DAMPING FACTOR: 0.8 + 0.2 

EXCITATION: 115 volts, 400 c.p.s., single phase © NATURAL FREQUENCY: 19 c.p.s. 
POWER: 5.5 watts WARM-UP TIME: Less than 1 minute 
STALL CURRENT: 105 ma. 

— ° “+ 1 ° Se 

POTENTIOMETERS we Fi we 
TOTAL RESISTANCE: 10,000 ohms ce, Deny Sees eee 
MAX. RECOMMENDED EXCITATION: 50 volts ENVIRONMENTAL: MIL-E-5272A 

NOTE: Units can be supplied to this basic design with other motor inputs, pickoffs, etc., to suit 

particular applications. This information is for reference ONLY. Engineering Specifications and 

Drawings will be supplied upon request. 

GYROS ... FREE, RATE AND INTEGRATING, TACHOMETERS, ELAPSED TIMERS, AIRCRAFT CLOCKS, 

ELECTRONIC AND ELECTRO MECHANICAL ASSEMBLIES. 

WALTHAM PRECISION INSTRUMENT COMPANY 
FORMERLY WALTHAM WATCH COMPANY 

WALTHAM 5&4, MASSACHUSETTS 

PRECISION HAS BEEN OUR BUSINESS SINCE 1850 
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WIDE BAND 
SWEEP GENERATOR... 

@ OUTPUT AGC CONTROLLED 

@ COMPLETE VOLTAGE 
JERROLD Piaciei@ Bsle),| 

MODEL 900 @ INTERNAL DETECTOR 

INTERNAL OSCILLOSCOPE 
$1260° Bie PREAMPLIFIER 
f.o.b. plant @ INTERNAL MARKER AMPLIFIER 

SPECIFICATIONS 

VHF SWEEP RANGE 
Center frequency continuously variable from 0.2 
MC to 250 MC. Sweep Width continuously variable 
from a minimum of 0.1 MC, at any center frequency 
setting, to a maximum of 250 MC at a center 
frequency setting of 125 MC. 

UHF SWEEP RANGE 
Center frequency continuously variable from 275 
MC to 900 MC. Sweep Width continuously variable 
from a minimum of 0.1 MC, at any center frequency 

setting, to a maximum of 100 MC at a center 
frequency of 275 MC, and to a maximum of 300 

MC at a center frequency of 850 MC. 

For complete information on the Model 900 
ond other special test equipment, write to 

52 “ Circle 27 Readers Service Card 

SWEEP WIDTHS—AS WIDE AS 300 MC 
RANGE FROM—200 KC TO 1,000 MC. 

SOURCE IMPEDANCE 
50 ohms—VSWR less than 1.2. 

OUTPUT VOLTAGE 
0.3 volts RMS. 

MAX. OUTPUT VOLTAGE VARIATION 
AT MAX. SWEEP 

VHF Range— +0.5 db. 
UHF Range— +3.0 db. 

FREQUENCY MODULATION 
60 cycle sinusodial 

JERROLD 
ELECTRONICS CORP. 
PHILADELPHIA 3, PA. 

sales office in Chicago, which he 

called “the electronic center of the 
country.” 

Handley told ELecrronics: 
“Consolidation of the operations 
should materially improve the 
quality of Magnecord products.” 

Officers Move 
at Clifton 

PRESIDENT John P. Glass of Clifton 
Precision Products Co., Clifton 
Heights, Pa., gets a new slate of 
officers to back him up. 

The instrument firm’s oldest em- 
ployee in length of service, Lonis 
E. Fagan, becomes senior vice presi- 
dent with special responsibility for 
manufacturing. 

Four new vice presidents fill out 
the management hand. Arnold E. 
Hayes, who was both secretary and 
general manager, takes on a vice 
presidency and keeps the same re- 
sponsibilities. Thomas W. Shoop 
moves up from advertising manager 
to become v-p for sales. Alex B. 
Owen, plant manager of the main 
Clifton Heights facility, and W. C. 
Richardson, his opposite number 
at the firm’s second plant, both 
keep their old jobs and add v-p to 
their titles. 

Robertshaw 

Execs Escalate 
Directors of Robertshaw-Fulton 

Controls push the management 

escalator into gentle motion, and a 
whole new slate appears at the top 
of the controls firm. 

President John A. Robertshaw 
moves up to become chairman of 
the board, and exec v-p Thomas T. 

Arden slides into the president’s 

chair. Former board chairman 

Richard §S. Reynolds Jr. stays with 
the company as head of a newly 
formed three-man executive com- 

mittee, the other two members of 

which are Arden and Robertshaw. 

Then Walter H. Stefler, who 

had been secretary-treasurer, _re- 
signs the cash-box half of his job. 
Controller Beverly D. Taylor takes 
over as treasurer, and John C. C. 
Byrne, who was controller of the 
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firm’s Grayson Controls division, 
moves into Taylor’s old job. 

Tl Hires Nimitz 
Texas Instruments cops Chester 
W. Nimitz Jr. (picture), 41-year- 
old son of the World War II 
Pacific fleet commander-in-chief, 
will groom him for a post in the 
apparatus division. Nimitz recently 
retired from a captaincy after 21 
years in the Navy, mostly in the 
submarine service. 

According to apparatus: division 
chief W. F. Joyce, TI will rotate 
Nimitz through jobs in all divisions 
of the company before slipping him 
into a management slot in the 
apparatus division. 

New Firms 

Spring Up 
SuMMER’s end finds a rash of new 
companies springing up across the 
country. 

In Montclair, N. J., the Reltron 
Corp. begins to manufacture high- 
temperature subminiature relays. 
Robert Wadman is president of the 
new firm. 

In Redwood City, Calif., Henry 
Francis Parks sells the laboratory 
that bears his name, becomes v-p of 
a new instrument firm called Parks 
Electronics. New firm has leased 
6,300 sq ft of plant space for manu- 
facture of instruments and relays. 
J. Wm. Houck Sr. is secretary of 
the corporation and executive gen- 
eral manager of the plant. 
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FAST, CLEAR 

COMPONENT MARKING 
with 

MARKEM MACHINES 

“ae 
Se Typical marking problems solved by 

Markem include automatic color band- 
ing with up to six colors on wire lead components; 
printed circuit work on the new 90S screen process 
machine; base branding TV tubes in cartons and in 
sets; imprinting flat disc capacitors, ten foot lengths 
of rigid conduit, metal and glass tubes, odd-shaped 
automotive electrical parts. 
Ask Markem to study your needs, then recommend 
the right machine, marking element and compound 
for your job. Forty-six years of marking experience 
are ready to help you. 

MIA PRK EM Wines wen wanrsnet 
Circle 28 Reader Service Card 
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A copy of this quick-reading, 8-page booklet is 

yours for the asking. It contains many facts on the 

benefits derived from your business paper and 

tips on how to read more profitably. Write for the 

“WHY and HOW booklet.” 

McGraw-Hill Publishing Company, Room 2710, 330 Wes? 

42nd St., New York 36, N. Y. 



WE WANT MORE 

HIGH LEVEL 

ENGINEERS 

ON OUR TEAM 

at 4 

‘Bendix-Pacific 

in Southern California 

W. C. Walker, Engineering Employment Mgr. 
— Division, Bendix Aviation Corp. 
11608 Sherman Way, North Hollywood, Calif. 

| am interested in this engineering field___ 

| am a graduate engineer with degree. 

1 am not a graduate engineer but have __ 
years experience. 

Name 

Address 

City 

Zone___State 

will be handled by Nelson Park 
Corp., Seattle, Wash. 

An automatic dip-soldering ma- 
chine will be the principal product 
of the C Scientific Co., now doing 
business at the Santa Barbara air- 
port, Goleta, Calif. The firm also 
plans to develop and make transis- 
torized microminiature assemblies, 
production-line test gear and spe- 
cial test equipment for missiles. 
Consultant is Eugene R. Crippa, 
former chief engineer for Elec- 
tronic Products Corp. 

Telemetering Corp. of America 
is a new addition to the ranks of 
companies attacking the instru- 
ments-and-automation field. The 
firm will emphasize telemetry as 
applied to missiles, rockets and 
other airborne vehicles. Industrial 
telemetering will also be explored. 
Administrator William A. Cooke 
takes office as president of the firm, 
and Hugh F. Pruss, who helped de- 
velop the Navy’s Lark, is v-p and 
chief engineer. 

In the Midwest, J. R. Goldberg, 
onetime Allied Radio man, leaves 
Olson Radio Warehouse Corp., 
where he was merchandising man- 
ager, and sets up a new firm called 
Mars Manufacturing Co. The com- 
pany is headquartered in Akron, O., 
will manufacture radio kits. 

And in New England, CK Com- 
ponents starts doing business in 
a 9,000-sq ft plant in Watertown, 
Mass. CK will make magnetic 
shift registers and lumped-parame- 
ter delay lines. Heading the firm 
are two ex-Epsco men: Marshall M. 
Kincaid, president and Charles A. 
Coolidge, Jr., treasurer. 

Shortage Still On, 

Teachers Told 

Reports that the engineer shortage 
is a thing of the past continue to 
come in, but the, denials are get- 

ting louder. John R. Mayor, di- 
rector of education of the American 
Association for the Advancement of 
Sciences, was outspoken on the 
subject recently. “Do not believe,” 
he told high school teachers meet- 
ing at Michigan State University, 
“that there is no longer a shortage 
of engineers and scientists.” 

Speaking at the  university’s 

PROFESSIONAL 

SERVICES 

Pulse Transformers—Inductors 
Complete Service—Consulting, 

Design, Development ; 
Also Production Orders 

Main Plant Business Office 
Tyn) apeere, 0. Box 167 

ass. Chester, nN J. 

The BOSTICK LABORATORY, INC. 

YARDNEY LABORATORIES 

Research-Design-Development 

Electro-Chemical Generators of Energy 

40-48 Leonard Street 
New York 13, N. Y. 

WOrth 6-3100 

Consult 
these SPECIALISTS 

to bear on your problems. 

Let them save your time by bringing 
their broad experience in their specialty 

DISPLAY ADVERTISING 
© Arouses Interest 

DIRECT MAIL 
© Gets Personal Attention 

After your prospect has been convinced by 
Display Advertising, he still must act. A 
personalized mailing piece, is a power- 
ful action-getter. Send for our Industrial 
Direct Mail Catalogue, 150 lists available. 

AE 

Mc GRAW-HILL 
DIRECT MAIL LIST SERVICE 

Direct Mail Division 
McGraw-Hill Publishing 4 
330 West 42 St., N. Y. 36, N 

Please forward my free copy ca the McGrow- 
Hill *‘industrial Direct Mail Cotaloguve."* 

Nome 
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Science Institute, Mayor cited a re- 
cent survey which showed that in 
southern California alone, where 
30,000 engineers are employed, 
area industries say they could ab- 
sorb 90,000 if they were available. 

He described how more and 
more industries are backing pro- 
grams in scientific education, both 
public and private, to keep the na- 
tion growing in the technologies. 

Spokesmen for several electronics 
firms have indicated to ELgc- 
TRONICS that softness in the engi- 
neer market is at worst a local prob- 
lem. “Take those men out at North 
American,” said one _ recently. 

“They'd have no trouble finding 
good jobs if they’d move East.” 

DuKane Plant 
Grows 
Our in St. Charles, Ill., the Du- 
Kane Corporation is building a 14- 
acre addition onto its production 
plant (picture). 

Construction work began last 
month, will be finished by late fall. 
DuKane expects to be making full 
use of the new production facilities 
by winter. Most of the space will 
be used for stepped-up production 
of defense products. 

The company will add 250 em- 
ployees to present 800-man com- 
plement when the addition is 
completed. 

Dynac Gets 

New Execs 
Hewtett-Packard’s _instrument- 

making affiliate, Dynac Inc., draws 
a new top-management hand. 

Robert E. Rawlins, general man- 
ager at Dynac since its incorpora- 
tion early last year, moves into the 
job of president. Rawlins was a 

longtime Lockheed man_ before 
joining Dynac, specialized there in 
electronic instrumentation. 

At the same board meeting that 
moved Rawlins up, H-P exec v-p 
William R. Hewlett became chair- 
man of Dynac’s board. He had 
been president of the affiliate. 

Plant Briefs 
In Newton, Mass., Datamatic 
Corp. acquires 75,000 sq ft of addi- 
tional space to expand production 
.of its coming-soon data-processing 
systems. 

Weller Electric will add 40,000 sq 
ft to its plant in Easton, Pa., to en- 
large production and engineering 
facilities. The 11-year-old firm 
makes soldering guns and electric 
power tools. 

Hamilton Watch Co.’s Hathaway 
Instrument division moves into a 
new +5,000-sq ft plant in Denver 
which houses both lab and produc- 
tion facilities. 

Northeast Electronics moves into 
a new 6,000-sq ft plant in the Con- 
cord, N. H., industrial park. 

Executive 

Moves 
Lonctmme Zenith merchandising 
expert Robert C. Wallace moves in 
as general manager of subsidiary 
Zenith Radio Distributing Corp. 

New general sales manager for 
Potter & Brumfield is Nelson 

Havill, moving up from a field sales 

managership. 

Lyle L. Clark leaves Armour Re- 
search Foundation to take over as 
manager of Fansteel Metallurgical 
Corp.’s $6.5-million tantalum- 
columbium plant in Muskogee, 
Okla. 

Engineer Peter Pohl leaves Hughes 
Aircraft to take the post of v-p and 
general manager of Los Angeles’ 
Video Instruments Co. Condenser 
products division of New Haven 
Clock & Watch Co. gets a new 
general manager as Harold B. 
Rosenberg moves in. 
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SEARCHLIGHT SECTION 

Exceptional career opportunities are 
available at 

LOCKHEED’S 
GEORGIA DIVISION 

For 

AIRBORNE ELECTRONIC 
SYSTEMS DEVELOPMENT 

SPECIALISTS 
Three experienced Electronic Engineers are 

ded immediately as follows: 

*RADAR PHOTOGRAMETRIC 
SPECIALIST 

To evaluate radar mapping systems and to 
establish parameters to meet overall re- 
quirements for radar mapping systems. 

*ELECTRONIC SYSTEMS 
ENGINEER 

Masters Degree in Electronics and strong 
background in Mathematics required. To 
evaluate electronic systems, coordinate com- 
puter operations between Electronic Systems 
Division and Mathematica! Analysis Depart- 
ment, and monitor electronic systems on an 

active electronic reconnaissance program. 

*ELECTRONIC RECONNAISSANCE 
SYSTEMS ENGINEER 

To evaluate airborne electronic reconnais- 
sance systems in an active program and es- 
tablish parameters to meet mission require- 
ments. 

Please send complete resume to 
RICHARD P. GREEN 
Professional Engineering Personnel 
Lockheed Aircraft Corporation 
834 W. Peachtree Street, N. W. 
Atlanta 8, Georgia 

GLASS 
ENGINEER 
Experienced in the vacuum tube 
industry on both hard and soft 
glass. Knowledge required of 
automatic sealing and stem- 
making machines. 

Capable of aiding in the solu- 
tion of production glass prob- 
lems as they arise. Excellent op- 
portunity with one of America’s 
fast growing electronics com- 
panies. 

Write, sending resume, or 
call for interview 

CHATHAM ELECTRONICS 
(Div. of TUNG-SOL ELECTRIC, INC.) 

LIVINGSTON, NEW JERSEY 
Li 6-1100 

PATENTS WANTED 
We will give stock for issued (only) electronic & 
mechanical patents. Send no unissued invention 
material. 

Hollingsworth Co. Enterprises, Inc. 
514 Hempstead Ave., West Hempstead, N. Y. 

IVanhoe 1-8482 
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New Reps Open Shop 
InpustRyY emerges from the sum- 
mer doldrums to find some new 
manufacturers’ representatives do- 
ing business. 

In Burlingame, Calif., G. S. 
Long leaves Westinghouse to form 
Long & Associates, serving north- 
ern California, western Nevada and 
Hawaii. Long’s firm will handle 
test gear and control equipment. 

Rep. Jack W. Falek and former 
Hycon salesman John R. Foster 
join forces in J-F Sales Co., new rep 
firm in Los Angeles. The company 
will specialize in components and 
instruments, covering southern Cali- 
fornia, Arizona and southern Ne- 
vada. 

Cappels & Associates, new rep 
organization in Chicago, will sell 
industrial instruments in Illinois, 
Indiana, Wisconsin, Iowa and 

Minnesota. 

New reps for the components of 
Perkin-Elmer’s Vernistat division 

in Norwalk, Conn., are John J. 
Goode Associates, Ashland, Mass., 
and Specialized Equipment Corp., 
Cocoa Beach, Fla. Goode will serve 
all New England, and Specialized 
Equipment will cover the deep 
South. 

Chicago’s Harry Halinton takes on 
the sound equipment line of Mark 
Simpson Mfg. Co. 

Victoreen Instruments’ line of com- 
ponents and instruments is now 

and 
Nevada by R. L. Pflieger Co., San 
sold in northern California 

Carlos, Calif. 

T. Louis Snitzer, Los Angeles, now 

serves Polarad Electronics in Ari- 

zona, California and Nevada. 

Two new reps have taken on Cor- 
son Electric’s pulse-forming net- 
works. Goode Associates, Ashland, 
Mass. and George H. Weiland, 
N. Y. 
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In Our Sept. 1 Engineering Edition, Dont Miss . . . 
e Rapid Tuning. A _ high-power, 
quick-tuning uhf transmitter that 
improves scatter communications 
over line-of-sight distances is dis- 
cussed by C. R. Ellis of General 
Electric and K. Owen of McIntosh 
Electronics. Equipment uses a low- 
distortion amplifier-modulator to 
cover the 225 to 400-mc range. De- 
modulated output feedback gives 
less than 3-percent rms harmonic 
distortion over 200 to 20,000-cps 
range within the stated rf range, 
with 80-percent amplitude modula- 
tion of 1,000-watt carrier. An r-f 
drive of 80 watts is required. 

e Narrow Pulses. Transistorized 
pulse generator produces pulse amp- 
litudes of 28-v negative, 50-v posi- 
tive with widths continuously vari- 
able from 1.0 to 10 microsec and 
rise-decay time of 0.3 microsec. Ac- 
cording to E. J. Fuller of Sperry 
Gyroscope the internally generated 
repetition rates vary in steps from 
50 to 5,000 pulses per second with 
external triggering by either posi- 
tive or negative pulses. Time delay 
from 1 to 100 microsec is generated 
internally. 
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Coincident-sound system  simpli- 
fies home movie projection 

e Two-to-one Economy. A com- 
ponent-saving multivibrator con- 
sisting of three resistors, one capaci- 
tor, one diode and one unijunctior 
transistor is discussed by E. Keon- 
jian and J. J. Suran of General Elec- 
tric. Circuit can be astable or 
monostable in operation and has 
particular applications in digital 
computers and counters where 
component cost and network com- 

plexity can be restrictive. 

© Rectangular Regulation. William 
Scism of Convair describes a pulse- 
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type transistor voltage regulator 
which uses voltage-controlled pulse 
generators. An astable multivibrator 
provides square-wave output over 
frequency range of 100 to 3,600 
cps. Frequency is determined by 
magnitude of control voltage over 
12-to-one range. Pulse width of a 
monostable multivibrator is varied 
over 10 to 280-microsecond range 
by changing control voltage over 
four-to-one range. 

e Pic-Sync. A method of locking in 
a home movie projector to tape 
sound track has been developed by 
James Whitaker of Hughes Aircraft. 
Movie sound and a_ power fre- 
quency control] signal share dual 
track tape to synchronize picture 
to audio. Sync signal from _pro- 
jector supply line modulates. tape 
through filament transformer and 
auxiliary record head without erase 
or bias. During projection, ampli- 
fied control signal is fed to syn- 
chronous motor coupled to pro- 
jector power train. Auxiliary: motor 
acts as synchronous brake on pro- 
jector speed which is adjusted 
slightly above frame rate. 

Barnstead Still & Demineralizer Co..... 
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